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$Q DEVWUDFW RI WKH WKHVLV RI -DQHW 7RP &RZDO IRU WKH 0DVWHU RI $UWV LQ 7(62/ SUHVHQWHG
0D\ 
7LWOH 0RGHOLQJ 0XVLF ZLWK *UDPPDUV 6RPH ([DPSOHV IURP %DOLQHVH .RWHNDQ
:KDW LV WKH UHODWLRQVKLS RI PXVLF DQG ODQJXDJH" $QDORJLHV DQG FRPSDULVRQV RI
PXVLF DQG ODQJXDJH DUH SOHQWLIXO LQ YDULRXV W\SHV RI OLWHUDWXUH )RU UHVHDUFKHUV LQ WKH
FRJQLWLYH VFLHQFHV WKH LPSRUWDQFH RI RUJDQL]DWLRQ SDWWHUQLQJ DQG VWUXFWXULQJ RI VRXQGV LV
D FRPPRQ WKHPH LQ DQDO\]LQJ ERWK ODQJXDJH DQG PXVLF :LWK WKH VXFFHVV RI JHQHUDWLYH
JUDPPDUV IRU ODQJXDJHV D QXPEHU RI UHVHDUFKHUV KDYH XVHG VLPLODU NLQGV RI JUDPPDUV WR
GHVFULEH RU PRGHO SDUWLFXODU DVSHFWV RI PXVLF ,Q DGGLWLRQ UHVHDUFKHUV DUH LQWHUHVWHG LQ
SRVVLEOH XQLYHUVDOV LQ PXVLFDO JUDPPDUV +RZHYHU ZKLOH JUDPPDUV RI QRQ:HVWHUQ
PXVLFV KDYH EHHQ ZULWWHQ PRVW RI WKH ZRUN KDV EHHQ EDVHG RQ :HVWHUQ WRQDO V\VWHPV
7KH SXUSRVH RI WKLV UHVHDUFK LV WR DQDO\]H LQ DQ LQIRUPDWLRQ SURFHVVLQJ OLQJXLVWLF
IUDPHZRUN D QRQ:HVWHUQ PXVLFDO V\VWHP IRU ZKLFK WKHUH LV FXUUHQWO\ QR IRUPDO JUDPPDU
LQ WKH OLWHUDWXUH DQG WR GHVFULEH DQ DVSHFW RI LW LQ WKH IRUP RI D JUDPPDU .RWHNDQ WKH
V\VWHP RI LQWHUORFNLQJ SDUWV LQ %DOLQHVH JDPHODQ PXVLF LV H[DPLQHG LQ WKLV VWXG\
7KLV VWXG\ LV EDVHG RQ OLEUDU\ UHVHDUFK VFRUHV WDSHV DQG FRPPXQLFDWLRQ ZLWK
H[SHUWV LQ %DOLQHVH PXVLF $ QXPEHU RI SUHYLRXVO\ ZULWWHQ JUDPPDUV IRU PXVLFDO V\VWHPV
DUH H[DPLQHG DV ZHOO DV OLWHUDWXUH FRQFHUQLQJ YDULRXV W\SHV RI IRUPDO JUDPPDUV %DOLQHVH
NRWHNDQ GDWD LV FROOHFWHG LQ WKH IRUP RI OLWHUDWXUH VFRUHV DQG WDSHV 3RUWLRQV RI WKH GDWD
DUH GHVFULEHG LQ WKH IRUP RI D JUDPPDU 7KH UXOHV DUH WKHQ WHVWHG RQ QHZ GDWD WKDW LV
SRUWLRQV RI RWKHU %DOLQHVH SLHFHV

7KH QDWXUHV RI DQG WKH UHODWLRQVKLS EHWZHHQ PXVLF DQG ODQJXDJH FDQ EH H[DPLQHG
PRUH FORVHO\ WKURXJK WKH XVH RI DQ LQIRUPDWLRQ SURFHVVLQJ OLQJXLVWLF IUDPHZRUN
*UDPPDUV DUH D SUHFLVH DQG IRUPDO ZD\ RI GHVFULELQJ VWUXFWXUH DQG UHJXODULWLHV LQ
OLQJXLVWLF DQG PXVLFDO V\VWHPV DQG RI GHVFULELQJ DVSHFWV RI FRPSHWHQFH /LQJXLVWLF DQG
PXVLFDO JUDPPDUV VKDUH VRPH IHDWXUHV DQG GLIIHU LQ RWKHUV
7KH JUDPPDU IRU %DOLQHVH NRWHNDQ SUHVHQWHG LQ WKLV VWXG\ H[KLELWV IHDWXUHV WKDW DUH
VLPLODU WR RWKHU PXVLFDO JUDPPDUV 7KH V\VWHP FDQ EH GHVFULEHG DV D KLHUDUFK\ RI
FRQVWUDLQWV IURP JOREDO WHQGHQFLHV WR VSHFLILF UXOHV IRU YDULRXV W\SHV RI NRWHNDQ ,Q
DGGLWLRQ WKHUH DUH GHHS DQG VXUIDFH VWUXFWXUHV YDULDWLRQ UHODWHG WR VWUXFWXUH UDQNHG RU
SUHIHUHQFH UXOHV VSDWLRPRWRU FRQVLGHUDWLRQV DQG WKH QHHG IRU FRQWH[WVHQVLWLYH UXOHV
7KH VWUXFWXUH RI SRORV DQG VDQJVLK WKH LQWHUORFNLQJ SDUWV RI NRWHNDQ DV LQGLYLGXDO OLQHV LV
GHVFULEHG E\ FRQWH[WIUHH SKUDVH VWUXFWXUH UXOHV 7KH UHODWLRQVKLS EHWZHHQ SRO RV DQG
VDQJVLK LV GHVFULEHG E\ WUDQVIRUPDWLRQV 7KH JUDPPDU SUHVHQWHG LV D VWDUWLQJ SRLQW IRU D
FRPSOHWH JUDPPDU RI %DOLQHVH NRWHNDQ
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 6WDWHPHQW RI WKH 3UREOHP 
 /DQJXDJH DQG 0XVLF $QDORJLHV ,
 6WUXFWXUH 
 6\VWHPV RI 5XOHV 
 /HYHOV RI $EVWUDFWLRQ DQG 5HSUHVHQWDWLRQ 
 ,QIRUPDWLRQ 3URFHVVLQJ )UDPHZRUN 
 *UDPPDUV DQG &RPSHWHQFH 
 %DOLQHVH .RWHNDQ 




 1DWLYH ,QWXLWLRQ ,,
 ([SHULHQFHG /LVWHQHU 
 &RQFOXVLRQ 
 5(9,(: 2) 7+( /,7(5$785( 
 ,QWURGXFWLRQ 
 &RQVLGHUDWLRQV 
 :HOOIRUPHGQHVV DQG *UDPPDWLFDOLW\ 
 0RWLYDWLRQ IRU 5XOHV 
 )RUPDO *UDPPDUV $SSOLHG WR 0XVLF 
 %DFNJURXQG 
 5HJXODU *UDPPDU )LQLWH6WDWH 7\SH  
 &RQWH[W)UHH *UDPPDU 7\SH  
 &RQWH[W6HQVLWLYH *UDPPDU 7\SH , 
 8QUHVWULFWHG *UDPPDUV 7\SH  
 7UDQVIRUPDWLRQDO *UDPPDUV 
 6\VWHPLF *UDPPDUV 
 7UDQVLWLRQ 1HWZRUNV 
 0XOWLGLPHQVLRQDO *UDPPDUV 
 0XVLFDO *UDPPDUV 
 $:URRFK0 (
 $ /LVWLQJ RI 6HOHFWHG 6WXGLHV 
 6HOHFWHG )HDWXUHV RI 0XVLFDO *UDPPDUV 
 'HHS DQG 6XUIDFH 6WUXFWXUH 
 6WUXFWXUH DQG 9DULDWLRQ 
 +LHUDUFK\ RI 5XOHV  3UHFHGHQFH &RQIOLFWV 9DULDWLRQ 
 3UHIHUHQFH 5XOHV 
 6SDWLR0RWRU &RQVLGHUDWLRQV 
 ([WUD0XVLFDO &RQVLGHUDWLRQV 
 &RQFOXVLRQ 
 $ 3$57,$/ *5$00$5 )25 %$/,1(6( .27(.$1 
 ,QWURGXFWLRQ 
 %DOLQHVH *DPHODQ 0XVLF  %DFNJURXQG 
 7KH *DQJVD 
 3OD\LQJ 7HFKQLTXH 
 6WUXFWXUH 
 5XOHV LQ %DOLQHVH *DPHODQ 0XVLF 
 *OREDO 5XOHV 
 .RWHNDQ *HQHUDOL]DWLRQV 
 5XOHV IRU 3RORV DQG 6DQJVLK DV ,QGLYLGXDO /LQHV 
 5XOHV IRU *HQHUDWLQJ 6DQJVLK IURP 3RORV 
 2QFDQJ2QFDQJDQ 
 .RWHNDQ 1RURW 
 .RWHNDQ 7HOX 
 .RWHNDQ (PSDW 
 &RQFOXVLRQ 
 $33/,&$7,21 (9$/8$7,21 $1' ',6&866,21 
 ,QWURGXFWLRQ 
 $SSOLFDWLRQ RI 5XOHV WR 1HZ 'DWD 
 ([FHUSW IURP %DULV 
 ,QIRUPDO 5XOHV 
 3KUDVH 6WUXFWXUH 5XOHV IRU 3RORV DQG 6DQJVLK DV
,QGLYLGXDO /LQHV 
 3RORVWR6DQJVLK 7UDQVIRUPDWLRQDO 5XOHV .RWHNDQ
(PSDW 
 ([FHUSW IURP /HJRQJ .HUDWRQ 
 ,QIRUPDO 5XOHV 
 3KUDVH 6WUXFWXUH 5XOHV IRU 3RORV DQG 6DQJVLK DV
,QGLYLGXDO /LQHV 
 3RORVWR6DQJVLK 7UDQVIRUPDWLRQDO 5XOHV .RWHNDQ
(PSDW 
 ([FHUSW IURP *RUD 0HUGDZD 
 (YDOXDWLRQ RI 5XOHV 
 :HOOIRUPHGQHVV 

 0RWLYDWLRQ IRU 5XOHV 
 )HDWXUHV RI D *UDPPDU IRU %DOLQHVH .RWHNDQ 
 'HHS DQG 6XUIDFH 6WUXFWXUH 
 6WUXFWXUH DQG 9DULDWLRQ 
 +LHUDUFK\ RI 5XOHV DQG 3UHIHUHQFHV 




 6RPH 2SHQ ,VVXHV 
 3HUIRUPDQFH &RQVLGHUDWLRQV 
 %RWWRPXS 0RGHOV 
 5XOH &RQIOLFWV DQG 9DULDWLRQ LQ %DOLQHVH 0XVLF 
 /H[LFDO 3KUDVHV 









, DP YHU\ JUDWHIXO IRU WKH IROORZLQJ VXSSRUW
7KH PHPEHUV RI WKH WKHVLV FRPPLWWHH -DPHV 1DWWLQJHU %HDWULFH 2VKLND DQG
6WHSKHQ 0DUWLQ SURYLGHG JXLGDQFH HQFRXUDJHPHQW FRPPHQWV DQG LQWHUHVWLQJ
GLVFXVVLRQ
:D\QH 9LWDOH SURYLGHG %DOLQHVH PXVLF H[SHUWLVH LQIRUPDWLRQ VFRUHV WDSHV PDQ\
KRXUV RI GLVFXVVLRQ DQG FRPPHQWV +H DOVR GHPRQVWUDWHG NRWHNDQ RQ WKH JDQJVDV
ZLWK WKH DVVLVWDQFH RI , 1\RPDQ :LQGKD DQG 6DUDK :LOOQHU
$O .DWR SURYLGHG D NH\ERDUG LQVWUXPHQW WKDW VXEVWLWXWHG IRU D JDQJVD
-D\ 3HWHUVRQ SURYLGHG FRPPHQWV GLVFXVVLRQ DQG DOWHUQDWLYH YLHZV




 &KRPVN\ +LHUDUFK\ RI *UDPPDU 7\SHV 
 (TXLYDOHQW *UDPPDUV DQG 7UDQVLWLRQ 1HWZRUNV 
 $Q ([DPSOH RI (TXLYDOHQW 5HSUHVHQWDWLRQV 
 6HOHFWHG 6WXGLHV RI 0XVLFDO *UDPPDUV 
 &RUUHVSRQGHQFH EHWZHHQ 3RORV LQ )LJXUH  DQG /LQH  
 ([DPSOH 6HTXHQFHV RI 1RWHV 'HVFULEHG E\ /LQH  
 $SSOLFDWLRQ RI ,QIRUPDO 5XOHV WR %DULV 
 $SSOLFDWLRQ RI ,QIRUPDO 5XOHV WR /HJRQJ .HUDWRQ 
 'HVFULSWLRQV RI %URNHQ 5XOHV LQ *RUD0HUGDZD 
Y
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, $ VDPSOH JUDPPDU 
 7UHH GLDJUDP LOOXVWUDWLQJ WKH KLHUDUFKLFDO VWUXFWXUH RI VHTXHQFH D 
 $UUDQJHPHQW RI NH\V RQ WKH JDQJVD 
 *DQJVDV DQG DVVLJQPHQWV RI SRORV DQG VDQJVLK SDUWV 
 +LHUDUFKLFDO SKUDVLQJ VWUXFWXUH RI %DOLQHVH JDPHODQ PXVLF 
 'LVSOD\ RI D W\SLFDO OD\HULQJ RI LQVWUXPHQWDO SDUWV LQ DQ EHDW SKUDVH 
 7UDQVLWLRQ QHWZRUN IRU JHQHUDWLQJ SRORV DQG VDQJVLK OLQHV 
 3DWWHUQV JHQHUDWHG E\ WKH 13 SKUDVH VWUXFWXUH UXOH DQG FRUUHVSRQGLQJ QRWH
SDWWHUQV 
 $Q H[DPSOH RI D JUDSKLFDO UHSUHVHQWDWLRQ RI OLQH , 
 3URFHVV RI JHQHUDWLQJ VDQJVLK IURP SRORV 
 7UHH VWUXFWXUH LOOXVWUDWLQJ WKH GHULYDWLRQ RI SRORV DQG VDQJVLK IURP WKH FRUH 
 *HQHUDWLRQ RI VDQJVLK IURP WKH SRORV DQG XOWLPDWHO\ IURP WKH SRNRN 
 7RQHV DQG WKHLU UHODWLRQVKLS LQ D WKUHH QRWH FHOO 
 7RQH UHODWLRQVKLSV ZKHQ VDQJVLK LV DERYH SRORV 
 7RQH UHODWLRQVKLSV ZKHQ VDQJVLK LV EHORZ SRORV 
 7KUHH QRWH FHOO ZKHQ SRORV DOWHUQDWHV EHWZHHQ ( DQG * 
 *HQHUDWLRQ RI VDQJVLK IURP WKH SRORV LQ $SSHQGL[ $  )LJXUH  
 5HODWLRQVKLS RI WRQHV WR D  QRWH FHOO DQG WKH NRWHNDQ SDUWV 
 &RUUHVSRQGHQFH EHWZHHQ %DULV DQG WKH OLQHV JHQHUDWHG E\ WKH SKUDVH
VWUXFWXUH UXOHV IRU SRORV DQG VDQJVLK 
 *HQHUDWLRQ RI VDQJVLK IURP WKH SRORV LQ %DULV 
 &RUUHVSRQGHQFH EHWZHHQ /HJRQJ .HUDWRQ DQG OLQHV JHQHUDWHG E\ SKUDVH
VWUXFWXUH UXOHV IRU SRORV DQG VDQJVLK 
 *HQHUDWLRQ RI VDQJVLK IURP WKH SRORV LQ /HJRQJ .HUDWRQ 
 ([DPSOH RI NRWHNDQ DQG SRNRN 
 3RORV SDUW RI RQFDQJRQFDQJDQ 
 6DQJVLK SDUW RI RQFDQJRQFDQJDQ 
 &RPSRVLWH RI SRORV DQG VDQJVLK LQ RQFDQJRQFDQJDQ 
 1RURW ILJXUDWLRQ 
 .RWHNDQ WHOX 
 .RWHNDQ WHOX 
 .RWHNDQ WHOX 6KDUHG QRWHV DUH PDUNHG 
 .RWHNDQ WHOX ZLWK VDQJVLK EHORZ SRORV 
 .RWHNDQ HPSDW SRORV 
 .RWHNDQ HPSDW DSSOLFDWLRQ RI 5!F UXOH IRU JHQHUDWLQJ VDQJVLK IURP SRORV 
 .RWHNDQ HPSDW FRPSOHWH ILJXUDWLRQ WKDW UHVXOWV E\ DSSO\LQJ EF5 DQG
D!G UXOHV WR )LJXUH  
 ([FHUSW IURP %DULV 
 ([FHUSW IURP /HJRQJ .HUDWRQ 




 6WDWHPHQW RI WKH 3UREOHP
:KDW LV WKH UHODWLRQVKLS RI PXVLF DQG ODQJXDJH" $QDORJLHV DQG FRPSDULVRQV RI
PXVLF DQG ODQJXDJH DUH SOHQWLIXO LQ YDULRXV W\SHV RI OLWHUDWXUH )RU UHVHDUFKHUV LQ WKH
FRJQLWLYH VFLHQFHV WKH LPSRUWDQFH RI RUJDQL]DWLRQ SDWWHUQLQJ DQG VWUXFWXULQJ RI VRXQGV LV
D FRPPRQ WKHPH LQ DQDO\]LQJ ERWK ODQJXDJH DQG PXVLF :LWK WKH VXFFHVV RI JHQHUDWLYH
JUDPPDUV IRU ODQJXDJHV D QXPEHU RI UHVHDUFKHUV KDYH XVHG VLPLODU NLQGV RI JUDPPDUV WR
GHVFULEH RU PRGHO SDUWLFXODU DVSHFWV RI PXVLF ,Q DGGLWLRQ UHVHDUFKHUV DUH LQWHUHVWHG LQ
SRVVLEOH XQLYHUVDOV LQ PXVLFDO JUDPPDUV +RZHYHU ZKLOH JUDPPDUV RI QRQ:HVWHUQ
PXVLFV KDYH EHHQ ZULWWHQ PRVW RI WKH ZRUN KDV EHHQ EDVHG RQ :HVWHUQ WRQDO V\VWHPV
7KH SXUSRVH RI WKLV UHVHDUFK LV WR DQDO\]H LQ WKH WUDGLWLRQ RI OLQJXLVWLFV D QRQ
:HVWHUQ PXVLFDO V\VWHP IRU ZKLFK WKHUH LV FXUUHQWO\ QR IRUPDO JUDPPDU LQ WKH OLWHUDWXUH
DQG WR GHVFULEH DQ DVSHFW RI LW LQ WKH IRUP RI D JUDPPDU .RWHNDQ WKH V\VWHP RI
LQWHUORFNLQJ SDUWV LQ %DOLQHVH JDPHODQ PXVLF ZLOO EH H[DPLQHG LQ WKLV VWXG\
 /DQJXDJH DQG 0XVLF $QDORJLHV
$ FXUUHQW UHVHDUFK WRSLF LQ $UWLILFLDO ,QWHOOLJHQFH $, LV ILQGLQJ ZD\V WR PRGHO DQG
UHSUHVHQW PXVLF 'DQQHQEHUJ  6LQFH WKHUH DUH DQ\ QXPEHU RI ZD\V WR PRGHO PXVLF
RQH PLJKW DVN ZK\ OLQJXLVWLF PRGHOV RI PXVLF DUH ZRUWKZKLOH WR SXUVXH 3HRSOH KDYH EHHQ
PDNLQJ FRQQHFWLRQV EHWZHHQ ODQJXDJH DQG PXVLF IRU DV ORQJ DV WKHUH KDYH EHHQ WKHRULHV RI
PXVLF 3HUKDSV WKLV LV RQH UHDVRQ WR DVVXPH WKDW WKHUH LV VRPH W\SH RI FRQQHFWLRQ HYHQ LI
LW KDV QRW \HW EHHQ FOHDUO\ DUWLFXODWHG .HLOHU  UHSRUWV

+XJKHV  QRWHV SUREOHPV ZLWK XVH RI WHUPV VXFK DV :HVWHUQ PXVLF DQG QRQ:HVWHUQ PXVLF ,Q
WKLV VWXG\ WKHVH WHUPV DUH XVHG LQ WKH FRQYHQWLRQDO PDQQHU

&RPSDULVRQV EHWZHHQ ODQJXDJH DQG PXVLF DUH QRW KDUG WR ILQG LQ PRVW SHULRGV RI
PXVLFDO VFKRODUVKLS ,QGHHG DQDORJLHV RI WKLV NLQG RFFXU DOUHDG\ LQ WKH HDUOLHVW
SHULRGV RI 6DQVNULW OLWHUDWXUH 6RPH RI WKHVH HDUOLHVW FRQFHUQV ZLWK ODQJXDJH DQG
PXVLF UHIOHFW WKH ,QGLDQ VFKRODUV
 SDUWLFXODU DWWLWXGH WRZDUG XQLYHUVDOV S 
3RZHUV  QRWHV WKH IXOOHVW HDUO\ DUWLFXODWLRQ RI WKH ODQJXDJHPXVLF SDUDOOHO LQ WKH
:HVWHUQ WUDGLWLRQ RFFXUV DV IDU DV , NQRZ LQ WKH DQRQ\PRXV WK FHQWXU\ 0XVLFD
(QFKLULDGLV S  ,Q WKLV WUHDWLVH FRPSDULVRQV DUH PDGH EHWZHHQ /DWLQ JUDPPDULDQV

SXQFWXDWLRQ LQ VSHHFK DQG UHJXODULWLHV LQ WKH PHORGLHV RI FKDQWV
&RPSDULVRQV LQ WKH OLWHUDWXUH IRFXV RQ GLIIHUHQW DVSHFWV RI ODQJXDJH DQG PXVLF
$QDORJLHV UDQJH IURP EURDG QRWLRQV RI ODQJXDJH DQG PXVLF DV V\VWHPV RI FRPPXQLFDWLRQ
DQG H[SUHVVLRQV RI FXOWXUH %HFNHU 	 %HFNHU  %ODFNLQJ  1HWWO  WR PRUH
QDUURZ FRQFHSWV VXFK DV XQLWV RI ODQJXDJH FRUUHVSRQGLQJ WR XQLWV RI PXVLF %HUQVWHLQ
 7KH UK\WKP DQG PHWHU RI SRHWU\ DUH FRPSDUHG WR PXVLF 1RUG .UXFNHQEHUJ 	
)DQW  6LPLODULWLHV LQ WKH VNLOOV XWLOL]HG LQ ERWK WKH WHDFKLQJ DQG OHDUQLQJ RI
ODQJXDJHV DQG PXVLF DUH REVHUYHG *LDXTXH  7KH TXHVWLRQ RI WKH RULJLQV RI
ODQJXDJH DQG PXVLF DQG WKHLU SRVVLEOH UHODWLRQVKLS LV VWLOO D WRSLF RI UHVHDUFK DQG GLVFXVVLRQ
/HYPDQ  $QRWKHU DQDORJ\ FRQFHUQV QRWLRQV RI ODQJXDJH DQG PXVLF DV V\VWHPV
WKDW FDQ EH H[SUHVVHG ZLWK JUDPPDUV %HFNHU 	 %HFNHU  +XJKHV  .LSSHQ 	
%HO  /HUGDKO 	 -DFNHQGRII  3HUOPDQ 	 *UHHQEODWW  6XQGEHUJ 	
/LQGEORP  :LQRJUDG 
,Q WKH PLGVW RI WKH H[FLWHPHQW RI XVLQJ OLQJXLVWLF WHFKQLTXHV WR DQDO\]H PXVLF
UHVHDUFKHUV VXFK DV )HOG  %HFNHU 	 %HFNHU  /HUGDKO 	 -DFNHQGRII 
DQG .HLOHU  ZDUQ DJDLQVW WU\LQJ WR VXSHUILFLDOO\ IRUFH RQH W\SH RI DQDO\VLV RQ WRS RI
DQRWKHU GLVFLSOLQH LH RQH VKRXOG QRW IRUFH D OLQJXLVWLF DQDO\VLV RQ WRS RI PXVLF MXVW
EHFDXVH RQH WKLQNV D SULRUL WKH\ VKRXOG EH UHODWHG 5DWKHU WKH\ VXJJHVW WKDW D W\SH RI
DQDO\VLV EH XVHG IRU PXVLF EHFDXVH LW ZRUNV ZHOO IRU PXVLF 7KHQ FRPSDULVRQV EHWZHHQ
PXVLF DQG ODQJXDJH DV V\VWHPV FDQ EH PDGH DQG DQ\ SDUDOOHOV IRXQG DUH SHUKDSV PRUH
VLJQLILFDQW $QDO\VHV RI PXVLF EDVHG LQ WKH OLQJXLVWLF WUDGLWLRQV KDYH LQ IDFW WXUQHG RXW WR
EH XVHIXO EHFDXVH WKHUH DUH DVSHFWV RI PXVLFDO GDWD WKDW OHQG WKHPVHOYHV WR D OLQJXLVWLFDOO\
EDVHG DQDO\VLV %XW UHVHDUFKHUV VWUHVV WKDW WKHUH LV QR UHDVRQ WR H[SHFW PRGHOV RI PXVLF
DQG ODQJXDJH WR EH LVRPRUSKLF ,Q D VXUYH\ RI ODQJXDJH PRGHOV IRU PXVLF 3RZHUV 
ZDUQV DJDLQVW KDVW\ DQG PLVJXLGHG PHWDSKRUV EXW FRQFOXGHV
/DQJXDJH PRGHOV IRU PXVLFDO DQDO\VLV XVHG FLUFXPVSHFWO\ FDQ FRQWULEXWH
IXQGDPHQWDOO\ DQG QRW VXSHUILFLDOO\ WR WKH PXVLFDO GLVFLSOLQHV DV WKH\ KDYH PRUH
WKDQ RQFH RYHU WKH SDVW PLOOHQQLXP RU VR S 
/HUGDKO 	 -DFNHQGRII  .LSSHQ 	 %HO  +XJKHV  DQG RWKHUV
ZKR KDYH PRGHOHG PXVLF LQ WKH OLQJXLVWLF WUDGLWLRQ ZLWK JUDPPDUV HPSKDVL]H WKDW WKH\
XVH D OLQJXLVWLF IUDPHZRUN EHFDXVH LW LV ZHOO VXLWHG WR WKHLU PXVLFDO GDWD :KDW DUH VRPH
RI WKH FKDUDFWHULVWLFV RI PXVLF WKDW PDNH OLQJXLVWLFEDVHG DQDO\VHV SRVVLEOH" 7KH IROORZLQJ
DUH LPSRUWDQW FKDUDFWHULVWLFV WKDW PXVLF DQG ODQJXDJH VKDUH
, 7KH\ KDYH VWUXFWXUH RIWHQ KLHUDUFKLFDO %HFNHU 	 %HFNHU  &URVV 
'DQQHQEHUJ  'RZOLQJ 	 +DUZRRG  /HUGDKO 	 -DFNHQGRII 
/RQJXHW+LJJLQV  9LWDOH 
 7KH\ KDYH XQGHUO\LQJ V\VWHPV RI UXOHV %DURQL 'DOPRQWH 	 -DFRERQL 
%HFNHU 	 %HFNHU  /HUGDKO 	 -DFNHQGRII  3HUOPDQ 	 *UHHQEODWW

 7KH\ FDQ EH DQDO\]HG DW GLIIHUHQW OHYHOV RI DEVWUDFWLRQ 'DQQHQEHUJ 
'RZOLQJ 	 +DUZRRG  *DUGQHU  /HUGDKO 	 -DFNHQGRII 
/RQJXHW+LJJLQV 
6\VWHPV ZLWK WKHVH FKDUDFWHULVWLFV OHQG WKHPVHOYHV WR DQ LQIRUPDWLRQ SURFHVVLQJ
IUDPHZRUN
 6WUXFWXUH
/DQJXDJH DQG PXVLF ERWK LQYROYH WKH SDWWHUQLQJ DQG VWUXFWXULQJ RI VRXQG %HFNHU
	 %HFNHU  +RZHOO &URVV 	 :HVW 
,Q PXVLF WKHUH DUH WZR NLQGV RI VWUXFWXUDO UHODWLRQV DPRQJ PDQ\ RWKHU VWUXFWXUDO
UHODWLRQV EDVHG RQ QDWXUDO IDFWV DERXW VRXQGV  SDUDGLJPDWLF UHODWLRQV DQG
V\QWDJPDWLF UHODWLRQV 7KLV GHILQLWLRQ LV EDVHG XSRQ WKH WHPSRUDO QDWXUH RI ERWK
ODQJXDJH DQG PXVLF ERWK DUH PDQLIHVWHG DV D WHPSRUDO VHTXHQFH +HQFH DQ\ XQLW
LQ HLWKHU LV UHODWHG WR XQLWV EHIRUH DQG DIWHU LW ZKLFK DUH LWV V\QWDJPDWLF UHODWLRQV
DQG DOVR WR RWKHU XQLWV LQ WKH VHW WKH VFDOH FKRUG URZ HWF IURP ZKLFK LW ZDV
FKRVHQ ZKLFK DUH LWV SDUDGLJPDWLF UHODWLRQV %HFNHU 	 %HFNHU  SS 
3DUDGLJPDWLF DQG V\QWDJPDWLF UHODWLRQV LQ ODQJXDJH FDQ EH LOOXVWUDWHG E\ D SKUDVH VXFK DV
D BB RIPLON 7KH ZRUG SLQW KDV SDUDGLJPDWLF UHODWLRQV ZLWK ZRUGV VXFK DV JODVV
ERWWOH FXS DQG V\QWDJPDWLF UHODWLRQV ZLWK D RI DQG PLON /\RQV  S  ,Q
PXVLF SDUDGLJPDWLF DQG V\QWDJPDWLF UHODWLRQV UHIHU WR IRU H[DPSOH D QRWH DQG LWV UHODWLRQ
WR RWKHU QRWHV LQ D FKRUG SDUDGLJPDWLF DQG LWV UHODWLRQ WR WKH QRWHV WKDW SUHFHGH DQG
IROORZ LW V\QWDJPDWLF
7KH VWUXFWXUH RI ODQJXDJH LV KLHUDUFKLFDO &KRPVN\  5DGIRUG  8QLWV
RI ODQJXDJH HJ ZRUGV DUH JURXSHG LQWR ODUJHU SKUDVHV RU FRQVWLWXHQWV HJ QRXQ
SKUDVHV RU YHUE SKUDVHV ZKLFK DUH JURXSHG LQWR VWLOO ODUJHU VWUXFWXUHV HJ VHQWHQFHV
7KH VWUXFWXUH RI PXVLF LV DOVR KLHUDUFKLFDO %HFNHU 	 %HFNHU  /HUGDKO 	 -DFNHQGRII
 6XQGEHUJ 	 /LQGEORP  )RU H[DPSOH :HVWHUQ PXVLF
LV PRUH WKDQ VHWV RI QRWHV LH FKRUGV PHORGLHV RU WKHPHV DQG WKHLU YDULDWLRQV
PRYHPHQWV VRQJV HWF 7KH ZD\ D WKHPH UHODWHV WR LWV YDULDWLRQV LV QRW MXVW WKH
VXP RI WKH QRWHIRUQRWH UHODWLRQV RI WKH WKHPH DQG LWV YDULDWLRQV FRQWRXUV DQG
JURXSLQJV DUH DOVR SDUW RI WKH VWUXFWXUH %HFNHU 	 %HFNHU  S 
1RWHV DUH JURXSHG LQWR ODUJHU SKUDVHV WKDW DUH JURXSHG LQWR VWLOO ODUJHU VHFWLRQV
 6\VWHPV RI 5XOHV
/DQJXDJH DQG PXVLF DUH VRFLDO DFWLYLWLHV &URVV  1HWWO  :DUGKDXJK
 &URVV  SURSRVHV DQ\ VRFLDO DFWLYLW\  SDUWLFXODUO\ ZKHQ LW WDNHV WKH IRUP RI
WKH WUDQVPLVVLRQ RU FRPPXQLFDWLRQ RI VNLOOV LGHDV DQG YDOXHV  UHTXLUHV UXOHV IRU LWV
FRQGXFW WRJHWKHU ZLWK D PHDQV RI RUGHULQJ DQG V\VWHPDWLVLQJ LWV FRQVWLWXHQWV S ,
3HRSOH FDQ SURGXFH QHZ VHQWHQFHV DQG XQGHUVWDQG VHQWHQFHV WKH\ KDYH QHYHU
KHDUG EHIRUH &KRPVN\   FLWHG LQ 5DGIRUG  DUJXHV WKDW WKLV FUHDWLYH
DVSHFW RI ODQJXDJH LV SRVVLEOH EHFDXVH ODQJXDJH LV UXOHJRYHUQHG /DQJXDJH FDQ LQ
+XPEROGW
V ZRUGV 
PDNH LQILQLWH XVH RI ILQLWH PHDQV &KRPVN\  S  7KLV ILQLWH
PHDQV LV D VHW RI UXOHV WKDW HQDEOHV VSHDNHUV RI ODQJXDJHV WR SURGXFH DQ LQILQLWH QXPEHU RI
QHZ VHQWHQFHV WKDW DUH XQGHUVWRRG E\ RWKHU VSHDNHUV
6LPLODUO\ LQ PXVLF WKHUH DUH UXOHV RU D VHW RI FRQVWUDLQWV RQ WKH VHOHFWLRQ DQG
VHTXHQFLQJ RI PXVLFDO HOHPHQWV QRWHV FRQWRXUV SDWWHUQV KDUPRQLHV %HFNHU 	 %HFNHU
 SS  7KLV ILQLWH VHW RI UXOHV HQDEOHV SURGXFHUV RI PXVLF WR JHQHUDWH DQ LQILQLWH
QXPEHU RI VRQJV RU SLHFHV LQ D SDUWLFXODU PXVLFDO LGLRP DQG HQDEOHV OLVWHQHUV IDPLOLDU ZLWK
WKH LGLRP WR ILQG FRKHUHQFH LQ WKH QHZ SLHFHV /HUGDKO 	 -DFNHQGRII  6DJL 	
9LWDQ\L  6XQGEHUJ 	 /LQGEORP 
 /HYHOV RI $EVWUDFWLRQ DQG 5HSUHVHQWDWLRQ
/DQJXDJH FDQ EH DQDO\]HG DQG UHSUHVHQWHG DW GLIIHUHQW OHYHOV RI DEVWUDFWLRQ IURP
WKH OHYHO RI VRXQG  SK\VLFDO ZDYHIRUPV WR RWKHU OD\HUV RI RUJDQL]DWLRQ VXFK DV WKH
SKRQRORJLFDO OHYHO PRUSKRORJLFDO OHYHO HWF )URPNLQ 	 5RGPDQ  *DUGQHU 
/\RQV  6LPLODUO\ PXVLF FDQ EH YLHZHG DW GLIIHUHQW OHYHOV RI DEVWUDFWLRQ IURP
ZDYHIRUPV WR UK\WKPLF VWUXFWXUH JURXSLQJ VWUXFWXUH /HUGDKO 	 -DFNHQGRII 
KDUPRQLF VWUXFWXUH HWF 'DQQHQEHUJ  *DUGQHU  3HRSOH FDQ H[DPLQH DEVWUDFW
OHYHOV ZLWKRXW UHIHUHQFH WR WKH SK\VLFDO )RU H[DPSOH D GLVFXVVLRQ RI WKH V\QWD[ RI
ODQJXDJH RU WKH UK\WKPLF VWUXFWXUH RI PXVLF FDQ WDNH SODFH ZLWKRXW UHIHUHQFH WR WKH
ZDYHIRUPV RI VRXQG
 ,QIRUPDWLRQ 3URFHVVLQJ )UDPHZRUN
,Q DQ LQIRUPDWLRQ SURFHVVLQJ FRJQLWLYH VFLHQFH IUDPHZRUN WKH KXPDQ PLQG LV
YLHZHG DV D FRPSOH[ V\VWHP WKDW UHFHLYHV VWRUHV UHWULHYHV WUDQVIRUPV DQG WUDQVPLWV
LQIRUPDWLRQ 6WLOOLQJV HW D,  S , 7KHUH DUH D QXPEHU RI DVVXPSWLRQV LQ WKLV YLHZ
6WLOOLQJV HW D, 
, ,QIRUPDWLRQ DQG LQIRUPDWLRQ SURFHVVHV FDQ EH VWXGLHG DV SDWWHUQV DQG WKH
PDQLSXODWLRQ RI SDWWHUQV S ,
 $Q RUJDQLVP RU PDFKLQH FDQ SURGXFH PHDQLQJIXO EHKDYLRU E\ SHUIRUPLQJ
IRUPDO RSHUDWLRQV RQ V\PEROLF VWUXFWXUHV WKDW EHDU D UHSUHVHQWDWLRQDO
UHODWLRQVKLS WR WKH ZRUOG S 
 ,QIRUPDWLRQ SURFHVVHV FDQ DQG LQ SDUW PXVW EH VWXGLHG ZLWKRXW UHIHUHQFH WR WKH
SK\VLFV RU ELRORJ\ RI WKH V\VWHP FDUU\LQJ WKHP RXW S 
7KXV ODQJXDJH DQG PXVLF ZLWK WKHLU LQKHUHQW SDWWHUQV UXOHV DQG YDULRXV OHYHOV RI
DEVWUDFWLRQ ILW ZHOO LQWR DQ LQIRUPDWLRQ SURFHVVLQJ IUDPHZRUN 7KLV IUDPHZRUN KDV EHHQ
DSSOLHG VXFFHVVIXOO\ WR ODQJXDJH DQG LV FXUUHQWO\ EHLQJ DSSOLHG WR PXVLF
 *UDPPDUV DQG &RPSHWHQFH
5HVHDUFKHUV LQWHUHVWHG LQ FRJQLWL YH VFLHQFH VKDUH D VLPLODU NLQG RI TXHVWLRQLQJ
DERXW FRPSHWHQFH &RQFHUQLQJ ODQJXDJH SHRSOH DVN :KDW GRHV RQH NQRZ DERXW RQH
V
ODQJXDJH" :KDW LV WKH XQGHUO\LQJ V\VWHP RI UXOHV IRU ODQJXDJH ; WKDW D SHUVRQ NQRZV DQG
XVHV" &RQFHUQLQJ PXVLF SHRSOH DVN :KDW LV LW WKDW PDNHV D SDUWLFXODU JHQUH RI PXVLF
WKDW JHQUH" :KDW FRQVWUDLQWV GRHV LW IROORZ %HFNHU 	 %HFNHU " :KDW GRHV D
PXVLFLDQ NQRZ LQ RUGHU WR SHUIRUP LQ D SDUWLFXODU VW\OH /HYLWW " +RZ GRHV D
SHUVRQ VWUXFWXUH ZKDW VKH KHDUV /HUGDKO 	 -DFNHQGRII " :KDW LV WKH XQGHUO\LQJ
V\VWHP RI UXOHV IRU PXVLF ; .LSSHQ 	 %HO  3HUOPDQ 	 *UHHQEODWW "
$V D JUDPPDU RI D ODQJXDJH LV D GHVFULSWLRQ RI WKH LGHDO VSHDNHUKHDUHU
V LQWULQVLF
FRPSHWHQFH &KRPVN\  S$ D JUDPPDU RI D PXVLFDO LGLRP FDQ EH YLHZHG DV D
GHVFULSWLRQ RI DQ H[SHULHQFHG OLVWHQHU
V NQRZOHGJH RI WKDW PXVLFDO LGLRP /HUGDKO 	
-DFNHQGRII  7R NQRZ D SDUWLFXODU ODQJXDJH RU PXVLFDO LGLRP LV WR NQRZ WKH UXOHV
LH WKH JUDPPDU RI WKDW V\VWHP 5HVHDUFKHUV LQWHUHVWHG LQ PRGHOLQJ PXVLF ZLWK
JUDPPDUV KDYH IRFXVHG RQ GLIIHUHQW DVSHFWV 6RPH IRFXV RQ JHQHUDWLQJ RU SURGXFLQJ D
SDUWLFXODU W\SH RI PXVLF .LSSHQ 	 %HO  6XQGEHUJ 	 /LQGEORP  2WKHUV
IRFXV RQ DQDO\]LQJ RU DVVLJQLQJ VWUXFWXUH WR D SDUWLFXODU W\SH RI PXVLF /HUGDKO 	
-DFNHQGRII  :LQRJUDG  ,Q HLWKHU FDVH D PXVLFDO JUDPPDU LV D IRUPDO
GHVFULSWLRQ RU VSHFLILFDWLRQ RI D SDUWLFXODU PXVLFDO LGLRP
5DGIRUG  GLVFXVVHV &KRPVN\
V DGHTXDFLHV RI JUDPPDUV $ JUDPPDU LV
REVHUYDWLRQDOO\ DGHTXDWH LI LW FRUUHFWO\ VSHFLILHV ZKLFK VHQWHQFHV DUH ZHOOIRUPHG LQ D
ODQJXDJH $ JUDPPDU LV GHVFULSWLYHO\ DGHTXDWH LI LW QRW RQO\ LV REVHUYDWLRQDOO\ DGHTXDWH
EXW DOVR JLYHV D SULQFLSOHG DFFRXQW RI WKH QDWLYH VSHDNHU
V LQWXLWLRQV DERXW WKH VWUXFWXUH
RI VHQWHQFHV S  0XVLFDO JUDPPDUV FDQ DOVR EH YLHZHG DV EHLQJ REVHUYDWLRQDOO\
DGHTXDWH RU GHVFULSWLYHO\ DGHTXDWH GHSHQGLQJ RQ WKHLU DELOLW\ WR GHVFULEH VWUXFWXUH 7KH
QRWLRQ ZHOOIRUPHG KDV YDULRXV LQWHUSUHWDWLRQV LQ GLIIHUHQW PXVLFDO JUDPPDU VWXGLHV )RU
H[DPSOH ZHOOIRUPHG FDQ PHDQ ZLWK UHVSHFW WR D JHQUH RI PXVLF %DURQL HW D,  RU
ZLWK UHVSHFW WR D SDUWLFXODU FRPSRVHU &RSH 
7KHUH DUH D QXPEHU RI DGYDQWDJHV WR VSHFLI\LQJ D PXVLFDO V\VWHP DV D JUDPPDU
:LQRJUDG  SURSRVHV WKDW H[DPLQLQJ PXVLF ZLWK D OLQJXLVWLF IUDPHZRUN HQDEOHV XV WR
VHH PRUH FOHDUO\ WKH REMHFW EHLQJ VWXGLHG DQG WKH OLQJXLVWLF PHWKRG EHLQJ XVHG $IWHU
VXUYH\LQJ D QXPEHU RI JUDPPDUV DQG WKHLU FRQWULEXWLRQ WR UHSUHVHQWLQJ PXVLF 5RDGV
 FRQFOXGHV WKDW DOWKRXJK JUDPPDUV DUH QRW D SHUIHFW PRGHO IRU PXVLF WKH\ KDYH
FODULILHG PDQ\ LVVXHV LQYROYHG LQ WKH UHSUHVHQWDWLRQ RI PXVLF VWUXFWXUH S  /HUGDKO
DQG -DFNHQGRII  0DUVGHQ DQG 3RSOH  DQG RWKHUV SRLQW RXW WKDW D JUDPPDU LV
D ULJRURXV SUHFLVH FRQFLVH ZD\ RI H[SUHVVLQJ WKH VHW RI UXOHV JRYHUQLQJ D SDUWLFXODU
PXVLFDO LGLRP 6XQGEHUJ DQG /LQGEORP  QRWH WKDW RQFH IRUPXODWHG D IRUPDOL]HG
DOJRULWKPLF WKHRU\ LV LQGHSHQGHQW RI WKH LQWHOOLJHQFH DQG LQWXLWLRQ RI WKH XVHU S 
7KXV IRU UHVHDUFKHUV LQWHUHVWHG LQ H[DPLQLQJ PXVLF LQ D FRPSXWDWLRQDO PDQQHU DQG
LPSOHPHQWLQJ PXVLFDO V\VWHPV RQ FRPSXWHUV IRUPDO PXVLFDO JUDPPDUV SURYLGH D EDVH RI
DOJRULWKPV ,Q DGGLWLRQ D JUDPPDU FDQ EH WHVWHG HPSLULFDOO\ &DPLOOHUL  /HUGDKO 	
-DFNHQGRII  0DUVGHQ 	 3RSOH  $ UHODWHG DGYDQWDJH RI XVLQJ D JUDPPDU WR
GHVFULEH PXVLF KDV WR GR ZLWK &KRPVN\
V  VHSDUDWLRQ RI WKH QRWLRQV RI
JUDPPDWLFDO DQG PHDQLQJIXO 0XVLFDO VHPDQWLFV LV SUREOHPDWLF EXW WDNLQJ &KRPVN\
V
 YLHZ OHWV RQH IRFXV RQ WKH VWUXFWXUH RI PXVLFDO OLQHV ZLWKRXW JHWWLQJ ERJJHG GRZQ
LQ PHDQLQJ $JDLQ LW VKRXOG EH QRWHG WKDW UHVHDUFKHUV KDYH YDULRXV LQWHUSUHWDWLRQV RI
ZKDW JUDPPDWLFDOQHVV PHDQV IRU PXVLF V\VWHPV
7KXV WKHUH DUH PDQ\ DQDORJLHV EHWZHHQ ODQJXDJH DQG PXVLF $ OLQJXLVWLFVEDVHG
PRGHO RI PXVLF LQ SDUWLFXODU D JUDPPDU LV D PHWKRG IRU H[SORULQJ WKLV UHODWLRQVKLS LQ D
IRUPDO DQG ULJRURXV PDQQHU
 %DOLQHVH .RWHNDQ
$VVXPLQJ WKDW OLQJXLVWLF WHFKQLTXHV DUH XVHIXO IRU DQDO\]LQJ DW OHDVW VRPH PXVLFDO
V\VWHPV DQG WKDW JUDPPDUV DUH D XVHIXO WRRO ZKDW LV LW DERXW %DOLQHVH NRWHNDQ WKDW PDNHV
LW D JRRG FKRLFH IRU D OLQJXLVWLF W\SH DQDO\VLV" :KDW LV NRWHNDQ DQG LWV FKDUDFWHULVWLFV"
0F3KHHO &DSZHOO  DQG RWKHUV GHVFULEH WKH %DOLQHVH JDPHODQ
HQVHPEOH DV EHLQJ PDGH XS RI JURXSV RI LQVWUXPHQWV ZKLFK KDYH GLIIHUHQW IXQFWLRQV LQ
WKH HQVHPEOH 6RPH GHILQH FRORWRPLF VWUXFWXUH SXQFWXDWH WKH PHORG\ 2WKHUV SOD\ WKH
PHORG\ DQG VWLOO RWKHUV D YDULDQW RI WKH PHORG\ %DOLQHVH JDPHODQ PXVLF LV E\ QDWXUH
KLHUDUFKLFDO 7HQ]HU  9LWDOH  ,W LV RYHUWO\ OD\HUHG WKH ORZHVW WRQHG
LQVWUXPHQWV SOD\ WKH VORZHVW SDUWV HDFK KLJKHU WRQHG JURXS RI LQVWUXPHQWV SOD\V
SURJUHVVLYHO\ IDVWHU XVXDOO\ E\ PXOWLSOHV RI WZR 7KHUH LV D FRUH PHORG\ SRNRN WKDW LV
SOD\HG E\ WKH PLGGOH DQG ORZHU UHJLVWHUV RI WKH HQVHPEOH 7KH RWKHU LQVWUXPHQWV RI WKH
HQVHPEOH SOD\ SDUWV WKDW DUH UHODWHG LQ VSHFLILF ZD\V WR WKH FRUH PHORG\ .RWHNDQ LV WKH
KLJKO\ GHWDLOHG HODERUDWLRQ RI WKH VORZHU FRUH PHORG\ 9LWDOH  S
.RWHNDQ LV FRPSRVHG RI WZR SDUWV FDOOHG SDORV DQG VDQJVLK E\ WKH %DOLQHVH
9LWDOH  (DFK SDUW LV DQ LQGHSHQGHQW PXVLFDO OLQH WKDW LV FRPSRVHG VR WKDW LW ZLOO
LQWHUORFN ZLWK WKH RWKHU SDUW 7KXV ZKHQ WKH SDUWV DUH SOD\HG WRJHWKHU WKH\ IRUP D VLQJOH
PXVLFDO OLQH 7KH SUHFLVLRQ ZLWK ZKLFK WKHVH SDUWV DUH SOD\HG LV UHPDUNDEOH DOWKRXJK
WKHUH DUH PDQ\ LQVWUXPHQWV DQG PXVLFLDQV WKH VLQJOH PXVLFDO OLQH VRXQGV VHDPOHVV
0F3KHH  7HQ]HU  9LWDOH  7KH SRORV SDUW LV UHODWHG WR RU GHULYHG IURP
WKH FRUH PHORG\ LQ VSHFLILF ZD\V 7HQ]HU  9LWDOH  ,Q DGGLWLRQ WKH SRORV DQG
VDQJVLK DUH UHODWHG WR HDFK RWKHU LQ VSHFLILF ZD\V 9LWDOH 
9LWDOH  SHUVRQDO FRPPXQLFDWLRQ  REVHUYHV WKDW JLYHQ D NRWHNDQ D
%DOLQHVH PXVLFLDQ ZRXOG XVXDOO\ EH DEOH WR SLFN RXW WKH FRUH PHORG\ RU DQ RXWOLQH RI WKH
FRUH PHORG\ *LYHQ RQH SDUW RI D NRWHNDQ HYHQ RQH QHYHU KHDUG SUHYLRXVO\ D %DOLQHVH
PXVLFLDQ ZRXOG EH DEOH WR FRPH XS ZLWK D VHFRQG SDUW TXLWH HDVLO\ PXFK LQ WKH VDPH ZD\
WKDW D :HVWHUQ PXVLFLDQ ZRXOG EH DEOH WR VSRQWDQHRXVO\ PDNH XS D KDUPRQ\ JLYHQ D
PHORG\ 6R WKH TXHVWLRQ DULVHV ZKDW LV LW WKDW D %DOLQHVH PXVLFLDQ NQRZV DERXW NRWHNDQ
WKDW HQDEOHV KLP WR GR WKLV" 7KXV LW DSSHDUV WKHUH DUH UXOHV LQ %DOLQHVH JDPHODQ PXVLF
ZKLFK UHODWH WKH FRUH PHORG\ WR NRWHNDQ DQG ZLWKLQ NRWHNDQ WKHUH DUH UXOHV ZKLFK UHODWH
WKH SDUWV SRORV DQG VDQJVLK WR HDFK RWKHU $ JUDPPDU RI %DOLQHVH NRWHNDQ ZRXOG
H[SOLFLWO\ GHVFULEH WKHVH UXOHV

 5HVHDUFK 4XHVWLRQV
7KH JXLGLQJ TXHVWLRQV IRU WKLV VWXG\ DUH
:KDW GRHV D %DOLQHVH PXVLFLDQ NQRZ DERXW NRWHNDQ WKDW HQDEOHV KLP WR
VSRQWDQHRXVO\ SOD\D VDQJVLK JLYHQ D SRORV"
+RZ FDQ WKLV FRPSHWHQFH EH UHSUHVHQWHG LQ D JUDPPDU"
 0HWKRG
7KLV VWXG\ ZLOO EH EDVHG RQ OLEUDU\ UHVHDUFK VFRUHV WDSHV DQG FRPPXQLFDWLRQ ZLWK
H[SHUWV LQ %DOLQHVH PXVLF 1R H[SHULPHQWV ZLOO EH SHUIRUPHG
$ QXPEHU RI SUHYLRXVO\ ZULWWHQ JUDPPDUV IRU PXVLFDO V\VWHPV ZLOO EH H[DPLQHG DV
ZHOO DV OLWHUDWXUH FRQFHUQLQJ YDULRXV W\SHV RI IRUPDO JUDPPDUV %DOLQHVH NRWHNDQ GDWD ZLOO
EH FROOHFWHG LQ WKH IRUP RI OLWHUDWXUH VFRUHV DQG WDSHV 3RUWLRQV RI WKH GDWD ZLOO EH
GHVFULEHG LQ WKH IRUP RI D JUDPPDU 7KLV JUDPPDU PD\RU PD\ QRW UHVHPEOH RWKHU
PXVLFDO JUDPPDUV LQ WKH OLWHUDWXUH
7KH IROORZLQJ DUH WKH PDMRU VWHSV IRU WKLV VWXG\
, 3URYLGH PRWLYDWLRQ IRU PRGHOLQJ PXVLF ZLWK JUDPPDUV
 5HDG OLWHUDWXUH RQ W\SHV RI IRUPDO JUDPPDUV HJ *RQ]DOH] 	 7KRPDVRQ  DQG
H[DPLQH SUHYLRXV JUDPPDUV RI PXVLF
 &ROOHFW %DOLQHVH NRWHNDQ GDWD IURP OLEUDULHV DQG IURP :D\QH 9LWDOH GLUHFWRU *DPHODQ
6HNDU -D\D D %DOLQHVH PXVLF HQVHPEOH EDVHG LQ &DOLIRUQLD
 $QDO\]H GDWD DQG GHVFULEH D SRUWLRQ RI LW LQ IRUPDO UXOHV $ FRPSOHWH JUDPPDU RI
%DOLQHVH NRWHNDQ LV EH\RQG WKH VFRSH RI WKLV VWXG\ +RZHYHU H[DPSOHV RI UXOHV WKDW
ZRXOG EH SDUW RI D FRPSOHWH JUDPPDU ZLOO EH JLYHQ LQ WKLV VWXG\
 ,OOXVWUDWH KRZ WKH ZULWWHQ UXOHV DSSO\ WR SRUWLRQV RI %DOLQHVH SLHFHV
,,
 /LPLWDWLRQV
7KH OLPLWDWLRQV RI WKLV VWXG\ DUH UHODWHG WR VHYHUDO FDWHJRULHV 7KHUH DUH WKRVH
UHODWHG WR GHEDWHV ZLWKLQ OLQJXLVWLF WKHRU\ WKRVH UHODWHG WR TXHVWLRQV DQG GHEDWHV LQ
FRJQLWLYH VFLHQFH DQG WKRVH UHODWHG WR HWKQRPXVLFRORJ\
,Q WKH GHEDWH RYHU ZKDW VKRXOG EH LQFOXGHG LQ WKH GHILQLWLRQ RI OLQJXLVWLF
FRPSHWHQFH DQG ZKHWKHU RU QRW VWUXFWXUH FDQ EH LVRODWHG IURP FRQWH[W WKLV VWXG\ IDOOV RQ
WKH VLGH RI LVRODWLQJ VWUXFWXUH 7KLV DQDO\VLV RI %DOLQHVH NRWHNDQ ZLOO QRW EH LQ LWV VRFLDO
FRQWH[W EXW ZLOO IRFXV RQ VWUXFWXUH RQO\ )XUWKHUPRUH %DOLQHVH NRWHNDQ ZLOO EH H[DPLQHG
LQ LVRODWLRQ LQ RUGHU WR PDNH WKH WDVN PDQDJHDEOH RWKHU DVSHFWV RI %DOLQHVH PXVLF ZLOO QRW
EH LQFOXGHG 0XVLFDO VHPDQWLFV LV D SUREOHP IRU UHVHDUFKHUV DV ZHOO *DUGQHU 
:LJJLQV 0LUDQGD 6PDLOO 	 +DUULV  DQG LV EH\RQG WKH VFRSH RI WKLV VWXG\
$ QXPEHU RI WHUPV XVHG LQ WKLV VWXG\ DQG RWKHU VWXGLHV DUH SUREOHPDWLF
+RZHYHU WKHLU GHILQLWLRQV LQ WKLV VWXG\ DUH JLYHQ EHORZ
 0XVLF
7KHUH DUH SUREOHPV LQ GHILQLQJ ZKDW LV PXVLF EHFDXVH LW LV FXOWXUDOO\ GHILQHG &URVV
 SURSRVHV WKDW LQ DQ\ VWXG\ WKHUH QHHGV WR EH D ZRUNLQJ GHILQLWLRQ RI PXVLF ,Q WKLV
VWXG\ WKH GHILQLWLRQ RI PXVLF LV FRQILQHG WR WKH GHILQLWLRQ RI %DOLQHVH PXVLF XVHG E\ 9LWDOH
 .RWHNDQ SRORV DQG VDQJVLK DUH WHUPV WKDW %DOLQHVH PXVLFLDQV XVH +RZHYHU IRU
UHDGDELOLW\ DQG WKH XQGHUVWDQGLQJ RI WKH :HVWHUQ UHDGHU WKH QRWDWLRQ DQG YRFDEXODU\ IRU
WDONLQJ DERXW PXVLF ZLOO EH EDVHG LQ WKH :HVWHUQ WUDGLWLRQ
 1DWLYH ,QWXLWLRQ
3UHFHGHQFH KDV EHHQ VHW E\ OLQJXLVWV RQ WKH XVH RI LQWXLWLRQ IRU ODQJXDJHV /HUGDKO
DQG -DFNHQGRII  H[SOLFLWO\ VWDWH WKHLU DWWHPSW WR PRGHO PXVLFDO LQWXLWLRQ DQG XVH
WKHLU RZQ LQWXLWLRQ WR PDNH MXGJPHQWV IRU WKHLU JUDPPDU RI ZHVWHUQ WRQDO PXVLF 7KH\

ZDQW WR PRGHO QRW RQO\ WKH FRQVFLRXV JUDVS RI PXVLFDO VWUXFWXUH S  EXW DOVR DQG
ODUJHO\ WKH XQFRQVFLRXV NQRZOHGJH PXVLFDO LQWXLWLRQ WKDW WKH OLVWHQHU EULQJV WR WKH
KHDULQJ  D NQRZOHGJH WKDW HQDEOHV KLP WR RUJDQL]H DQG PDNH FRKHUHQW WKH VXUIDFH
SDWWHUQV RI SLWFK DWWDFN GXUDWLRQ  DQG VR IRUWK S  7KH\ SURSRVH D WKHRU\ RI PXVLF
ZKLFK LV H[SOLFLWO\ SV\FKRORJLFDO LQ WKDW LW LV FRQFHUQHG QRW ZLWK WKH RUJDQL]DWLRQ RI
PXVLF LQ DQG RI LWVHOI EXW ZLWK WKH RUJDQL]DWLRQ WKDW WKH OLVWHQHU LV FDSDEOH RI KHDULQJ S
, 
:HVW +RZHOO DQG &URVV  PDNH D GLVWLQFWLRQ EHWZHHQ WKH UXOHV RI D PXVLFDO
LGLRP WKDW DUH H[SOLFLW LQ PXVLFDO SHGDJRJ\ DQG WKRVH WKDW DUH QRW H[SOLFLW 7KH IRUPHU DUH
WDXJKW WR VWXGHQWV DV D EDVLV IRU WKHLU RZQ FRPSRVLWLRQ S  +RZHYHU LW LV
VXVSHFWHG WKDW WKHUH DUH DOVR D JUHDW PDQ\ JUDPPDWLFDO UXOHV JRYHUQLQJ WKH PXVLF RI
SDUWLFXODU LGLRPV FRPSRVHUV HWF ZKLFK DUH QRW H[SOLFLW WKH GLVFRYHU\ RI ZKLFK UHSUHVHQWV
D JHQXLQH DGYDQFH LQ RXU XQGHUVWDQGLQJ RI PXVLFDO VWUXFWXUH S  7KH UXOHV RI WKLV
VWXG\ PD\ IDOO LQWR HLWKHU RI WKHVH FDWHJRULHV +RZHYHU FODLPV WR ZKDW OLVWHQHUV DUH
FDSDEOH RI KHDULQJ DV LQ /HUGDKO DQG -DFNHQGRII  DUH EH\RQG WKH VFRSH RI WKLV
VWXG\
:KDW GRHV D %DOLQHVH PXVLFLDQ KHDU" 7KHUH DUH SUREOHPV ZKHQ :HVWHUQ
HWKQRPXVLFRORJLVWV DQDO\]H QRQ:HVWHUQ PXVLF %ODFNLQJ  5DKQ  +RZHYHU
%ODFNLQJ  QRWHV WKDW LQ DQDO\]LQJ PXVLF RI RWKHU FXOWXUHV
:KDW D QRQ9HQGD KHDUV LQ 9HQGD PXVLF PD\ EH MXVW WKRVH DVSHFWV WKDW DUH
XQLYHUVDO WKHUH DUH PDQ\ ZD\V LQ ZKLFK DQ RXWVLGHU FDQ OLVWHQ XVHIXOO\ WR VWUDQJH
PXVLF S 
7KH DQDO\VLV LQ WKLV VWXG\ LV EDVHG RQ UHVHDUFK SURYLGHG E\ ZHVWHUQ HWKQRPXVLFRORJLVWV
DERXW ZKDW WKH\ REVHUYH %DOLQHVH PXVLFLDQV GRLQJ ZKDW WKH\ REVHUYH LQ %DOLQHVH PXVLF
DQG ZKDW WKH\ REVHUYH WKHPVHOYHV GRLQJ ZKHQ WKH\ SDUWLFLSDWH LQ %DOLQHVH PXVLF 7KLV
VWXG\ DVVXPHV WKDW MXVW DV D SHUVRQ FDQ GHYHORS LQWXLWLRQ IRU D ODQJXDJH IURP D GLIIHUHQW
FXOWXUH D SHUVRQ FDQ GHYHORS LQWXLWLRQ IRU D PXVLFDO V\VWHP IURP D GLIIHUHQW FXOWXUH

 ([SHULHQFHG /LVWHQHU
:KDW LV PHDQW E\ WKLV WHUP" 7KHUH DUH GHJUHHV RI H[SHULHQFH /HUGDKO 	
-DFNHQGRII  XVH WKLV WHUP DV DQ LGHDOL]DWLRQ MXVW DV &KRPVN\  XVHV WKH LGHDO
VSHDNHUKHDUHU DV DQ LGHDOL]DWLRQ $ OLVWHQHU ZLWKRXW VXIILFLHQW H[SRVXUH WR DQ LGLRP ZLOO
QRW EH DEOH WR RUJDQL]H LQ DQ\ ULFK ZD\ WKH VRXQGV KH SHUFHLYHV /HUGDKO 	 -DFNHQGRII
 S  2WKHU VWXGLHV LPSOLFLWO\ XVH WKLV FRQVWUXFW DV ZHOO ,Q WKLV VWXG\ DQ
H[SHULHQFHG OLVWHQHU UHIHUV WR DQ H[SHULHQFHG %DOLQHVH PXVLFLDQ RU WR D PXVLFLDQ ZKR LV
H[SHULHQFHG ZLWK NRWHNDQ
 &RQFOXVLRQ
7KH UHODWLRQVKLS EHWZHHQ PXVLF DQG ODQJXDJH KDV EHHQ DQG VWLOO LV D WRSLF RI
LQWHUHVW WR UHVHDUFKHUV LQ YDULRXV GLVFLSOLQHV 0RGHOLQJ PXVLF DQG PRGHOLQJ ODQJXDJH DUH
DOVR FXUUHQW UHVHDUFK WRSLFV /LQJXLVWLF WKHRU\ SURYLGHV D IUDPHZRUN IRU GHVFULELQJ FHUWDLQ
W\SHV RI SKHQRPHQD %HFDXVH RI PXVLF
V SDWWHUQV DQG VWUXFWXUHV LW LV XVHIXO WR H[DPLQH
PXVLF ZLWK DQ LQIRUPDWLRQ SURFHVVLQJ OLQJXLVWLF IUDPH RI UHIHUHQFH 6XFK DQ H[DPLQDWLRQ
PD\ KHOS UHVHDUFKHUV XQGHUVWDQG PRUH DERXW WKH QDWXUH RI PXVLF DQG RI ODQJXDJH DQG PD\
DOVR JLYH LQVLJKW LQWR FRJQLWLYH SURFHVVHV 0XVLFDO JUDPPDUV DUH D SUHFLVH DQG IRUPDO ZD\
RI GHVFULELQJ UHJXODULWLHV LQ PXVLFDO V\VWHPV DQG RI GHVFULELQJ DVSHFWV RI PXVLFDO
FRPSHWHQFH
&+$37(5 
5(9,(: 2) 7+( /,7(5$785(
 ,QWURGXFWLRQ
5HVHDUFKHUV DGGUHVV WKH VWXG\ RI PXVLFDO JUDPPDUV IURP D YDULHW\ RI SHUVSHFWLYHV
7KH FRQWHQW DQG RUJDQL]DWLRQ RI WKLV FKDSWHU LV GHVLJQHG WR JLYH DQ RYHUYLHZ RI LVVXHV
FRQFHUQLQJ JUDPPDUV DQG WKHLU DSSOLFDELOLW\ WR PXVLF D VHQVH RI WKH SHUVSHFWLYHV DQG
DSSURDFKHV WDNHQ E\ UHVHDUFKHUV H[SRVXUH WR WKH YDULHW\ RI PXVLFDO JUDPPDU VWXGLHV LQ
WKH OLWHUDWXUH DQG DQ H[DPLQDWLRQ RI VRPH RI WKH VLPLODULWLHV DQG GLIIHUHQFHV EHWZHHQ
PXVLFDO DQG OLQJXLVWLF JUDPPDUV 7KH FKDSWHU GLVFXVVHV VHYHUDO DVSHFWV RI PXVLFDO
JUDPPDUV LQFOXGLQJ LVVXHV LQ HYDOXDWLQJ PXVLFDO JUDPPDUV 6HFWLRQ  WKH DSSOLFDELOLW\
RI IRUPDO JUDPPDUV WR PXVLFDO V\VWHPV 6HFWLRQ  DQG SHUVSHFWLYHV RI DQDO\VLV 6HFWLRQ
 $ OLVWLQJ RI VHOHFWHG PXVLFDO JUDPPDUV LV JLYHQ LQ 6HFWLRQ  6HFWLRQ 
KLJKOLJKWV VHOHFWHG IHDWXUHV RI PXVLFDO JUDPPDUV DQG FRPSDUHV DVSHFWV RI PXVLFDO DQG
OLQJXLVWLF JUDPPDUV
 &RQVLGHUDWLRQV
7KH GHILQLWLRQV RI ZHOOIRUPHGQHVV DQG JUDPPDWLFDOLW\ DQG WKH PRWLYDWLRQ EHKLQG
WKH UXOHV RI D JUDPPDU DUH LPSRUWDQW FRQVLGHUDWLRQV LQ LQWHUSUHWLQJ DQG HYDOXDWLQJ
JUDPPDUV
 :HOOIRUPHGQHVV DQG *UDPPDWLFDOLW\
*UDPPDUV IRU ODQJXDJHV DQG PXVLF FDQ EH HYDOXDWHG DFFRUGLQJ WR WKHLU
REVHUYDWLRQDO RU GHVFULSWLYH DGHTXDF\ +XJKHV  5DGIRUG  $GHTXDF\ LV EDVHG
RQ WKH QRWLRQ RI ZHOOIRUPHGQHVV $ JUDPPDU VKRXOG JHQHUDWH DOO WKH ZHOOIRUPHG

XWWHUDQFHV RI D ODQJXDJH DQG H[FOXGH WKH LOOIRUPHG XWWHUDQFHV LW VKRXOG QRW RYHU RU
XQGHU JHQHUDWH +XJKHV  -RKQVRQ/DLUG 
)RU ODQJXDJH &KRPVN\  PDNHV D GLVWLQFWLRQ EHWZHHQ D VHQWHQFH EHLQJ
JUDPPDWLFDO DQG EHLQJ PHDQLQJIXO +H LOOXVWUDWHV WKLV LQ WKH JUDPPDWLFDO LH
V\QWDFWLFDOO\ ZHOOIRUPHG EXW PHDQLQJOHVV VHQWHQFH &RORUOHVV JUHHQ LGHDV VOHHS IXULRXVO\
S  7KH GHILQLWLRQ RI JUDPPDWLFDO LQ WKLV FDVH LV V\QWDFWLFDOO\ ZHOOIRUPHG +RZHYHU
WKH QRWLRQ JUDPPDWLFDO LV DOVR XVHG LQ D EURDGHU VHQVH $ OLQJXLVWLF JUDPPDU WKDW LV
DGHTXDWH VSHFLILHV WKH VHQWHQFHV WKDW DUH JUDPPDWLFDO DQG WKRVH WKDW DUH QRW LH
VHPDQWLFDOO\ SKRQRORJLFDOO\ DQG PRUSKRORJLFDOO\ ZHOOIRUPHG DV ZHOO DV V\QWDFWLFDOO\
ZHOOIRUPHG 5DGIRUG  7KLV EURDGHU QRWLRQ RI JUDPPDWLFDO LV QRW DSSOLHG WR PXVLF
LQ PRVW PXVLFDO JUDPPDU VWXGLHV 5HVHDUFKHUV VXFK DV /HUGDKO DQG -DFNHQGRII  DQG
:HVW +RZHOO DQG &URVV  SURSRVH WKDW WKH UHDVRQ WKLV LV VR LV WKDW PXVLF KDV D
GLIIHUHQW IXQFWLRQ IURP ODQJXDJH
,Q QDWXUDO ODQJXDJH ZHOOIRQQHGQHVV LV D EDVLF SUHUHTXLVLWH IRU FRQYH\LQJ
PHDQLQJ  0XVLF GRHV QRW H[LVW WR FRQYH\ PHDQLQJ LQ WKH VDPH ZD\ :HVW HW DO
 SS 
 PXVLF LV QRW WLHG GRZQ WR VSHFLILF PHDQLQJV DQG IXQFWLRQV DV ODQJXDJH LV ,Q D
VHQVH PXVLF LV SXUH VWUXFWXUH WR EH SOD\HG ZLWK ZLWKLQ FHUWDLQ ERXQGV /HUGDKO
	 -DFNHQGRII  S 
7KH LGHD RI JUDPPDWLFDOLW\ RU ZHOOIRQQHGQHVV LQ PXVLF LV SHUKDSV FORVHU WR WKH GHILQLWLRQ
RI JUDPPDWLFDO LQ &KRPVN\
V  VHQVH LQ PRVW PXVLFDO VWXGLHV LQ WKH OLWHUDWXUH
JUDPPDWLFDO PHDQV V\QWDFWLFDOO\ ZHOOIRUPHG /HUGDKO DQG -DFNHQGRII  SURSRVH
7KH FORVHVW DQDORJ WR OLQJXLVWLF JUDPPDWLFDOLW\ LQ PXVLF WKHRU\ LV DGKHUHQFH WR
ZHOOIRQQHGQHVV UXOHV 7KHVH UXOHV UHVHPEOH OLQJXLVWLF UXOHV LQ WKDW WKH\ HLWKHU
HVWDEOLVK D EUDQFKLQJ RU KLHUDUFKLFDO VWUXFWXUH OLNH SKDVHVWUXFWXUH UXOHV LQ V\QWD[
RU FKDUDFWHUL]H SHUPLVVLEOH GLVWRUWLRQV RI WKH EUDQFKLQJ VWUXFWXUH OLNH
WUDQVIRUPDWLRQV S 

+XJKHV  QRWHV KRZHYHU WKDW WKH QRWLRQ RI JUDPPDWLFDOLW\ UHIHUULQJ RQO\ WR
V\QWDFWLFDOO\ ZHOOIRUPHG VWUXFWXUHV RPLWV LPSRUWDQW FXOWXUDO FRQWH[WXDO IDFWRUV LQ
GHWHUPLQLQJ DFFHSWDELOLW\
:HOOIRUPHGQHVV KDV YDULRXV LQWHUSUHWDWLRQV LQ GLIIHUHQW PXVLFDO VWXGLHV )RU
H[DPSOH &RSH  GHILQHV WKH ZHOOIRUPHGQHVV RI SLHFHV JHQHUDWHG E\ KLV JUDPPDU
ZLWK UHVSHFW WR D SDUWLFXODU FRPSRVHU
V VW\OH %DURQL HW DO  GHILQH ZHOOIRUPHGQHVV
ZLWK UHVSHFW WR SDUWLFXODU UHSHUWRLUHV /XWKHUDQ FKRUDOHV WK FHQWXU\ )UHQFK FKDQVRQV
DQG DULDV E\ *LRYDQQL /HJUHQ]L 7KH\ PDNH D VW\OHKLVWRULFDO MXGJPHQW FRQFHUQLQJ WKH
SRVVLELOLW\ WKDW D PHORG\ JHQHUDWHG E\ >WKHLU@ JUDPPDU FRXOG RU FRXOG QRW EHORQJ WR WKH
SDUWLFXODU UHSHUWRLUH S  /HUGDKO DQG -DFNHQGRII  XVH WKH QRWLRQ RI ZHOO
IRUPHGQHVV WR PHDQ SRVVLEOH VWUXFWXUDO GHVFULSWLRQV WKDW D OLVWHQHU PLJKW DVVLJQ WR D
SLHFH RI PXVLF S  7KHVH YDULRXV LQWHUSUHWDWLRQV RI ZHOOIRUPHGQHVV GHWHUPLQH WKH
HYDOXDWLRQ RI D PXVLFDO JUDPPDU
V DGHTXDF\"
 0RWLYDWLRQ IRU 5XOHV
,Q JUDPPDUV UXOHV WKDW DUH LQGHSHQGHQWO\ PRWLYDWHG DQGRU SV\FKRORJLFDOO\
SODXVLEOH UDWKHU WKDQ DUELWUDU\ RU DG KRF DUH GHVLUDEOH +XJKHV  S 
&RQYLQFLQJ UXOHV JLYH DQ H[SODQDWLRQ DG KRF UXOHV GR QRW
%DLO\   FLWHG LQ +XJKHV  DQG -RKQVRQ/DLUG  DUH H[DPSOHV
RI VWXGLHV WKDW XVH LQGHSHQGHQWO\ PRWLYDWHG UXOHV %DLO\ SURSRVHV UXOHV IRU SOXFNLQJ
YDULDWLRQV RQ WKH $IJKDQL SOXFNHG OXWH WKH UXEDE 7KHVH UXOHV PD\ EH H[SODLQHG QRW RQO\
E\ DHVWKHWLF FULWHULD EXW DOVR E\ OLPLWDWLRQV RI PRWRU WHFKQLTXH +XJKHV  S  ,
-RKQVRQ/DLUG  SURSRVHV UXOHV IRU JHQHUDWLQJ SDUWLFXODU DVSHFWV RI MD]] EDVHG RQ WKH
GHPDQGV VXFK UXOHV ZRXOG PDNH RQ SHRSOH
V ZRUNLQJ PHPRU\ +H XVHV D VHW RI VLPSOH
,W VKRXOG EH QRWHG KRZHYHU WKDW D QXPEHU RI UHVHDUFKHUV VXFK DV /HUGDKO DQG -DFNHQGRII  DQG
:HVW +RZHOO DQG &URVV  GRZQSOD\ WKH LPSRUWDQFH RI ZHOOIRUPHG QHVV LQ PXVLFDO
JUDPPDUV 6HH 6HFWLRQ  RQ 3UHIHUHQFH 5XOHV

EXW SODXVLEOH DVVXPSWLRQV WR PDNH D PRWLYDWHG FKRLFH RI GLIIHUHQW VRUWV RI JUDPPDU IRU
FKDUDFWHUL]LQJ ZKDW LV FRPSXWHG E\ WKH GLIIHUHQW VRUWV RI SURFHVVHV XQGHUO\LQJ PXVLFDO
LPSURYLVDWLRQ S  )RU H[DPSOH -RKQVRQ/DLUG FRQMHFWXUHV WKDW PRGHP MD]]
UK\WKPV DUH JHQHUDWHG E\ SURFHVVHV WKDW SODFH PLQLPDO ORDG RQ ZRUNLQJ PHPRU\ S
 ,I WKLV LV WKH FDVH RQH PLJKW H[SHFW WKDW PRGHP MD]] UK\WKPV FRXOG EH GHVFULEHG E\
FHUWDLQ W\SHV RI VLPSOH UXOHV DV RSSRVHG WR RWKHU W\SHV RI UXOHV WKDW DUH PRUH FRPSOH[
:HVW HW DO  VXJJHVW WKDW WKHUH DUH JOREDO IDFWRUV ZKRVH RSHUDWLRQ FDQ
DFFRXQW IRU PXFK RI WKH SDWWHUQLQJ RI VRXQG S  )RU H[DPSOH *HVWDOW IHDWXUHV FRXOG
EH XVHIXO LQ H[SODLQLQJ RU PRWLYDWLQJ UXOHV IRU VWUXFWXULQJ PXVLF /HUGDKO 	 -DFNHQGRII
 :HVW HW D,  *HVWDOW SULQFLSOHV DSSOLHG WR PXVLF LQFOXGH :HVW HW D, 
*RRG FRQWLQXDWLRQ 3HRSOH WHQG WR JURXS WRJHWKHU QRWHV WKDW IROORZ D FRPPRQ
UXOH VXFK DV UHSHWLWLRQ RI D VLQJOH QRWH RU D FRQWLQXHG DVFHQW RI D VFDOH
3UR[LPLW\ 3HRSOH WHQG WR JURXS WRJHWKHU QRWHV WKDW DUH FORVHU WRJHWKHU LQ WLPH RU
LQ SLWFK
6LPLODULW\ 3HRSOH WHQG WR JURXS WRJHWKHU QRWHV WKDW DUH VLPLODU LQ FKDUDFWHULVWLFV
VXFK DV WLPEUH
5HJXODULW\ 3HRSOH DUH PRUH OLNHO\ WR JURXS WKLQJV LQWR UHJXODU EXQGOHV WKDQ
LUUHJXODU RQHV S 
6\PPHWU\ 6\PPHWULFDO JURXSV DUH SUHIHUUHG WR DV\PPHWULFDO JURXSV S 
&RPPRQ IDWH 5HSHWLWLRQ RI D VHTXHQFH RI QRWHV FDQ PDNH OLVWHQHUV KHDU WKRVH
QRWHV DV D JURXS 7KH UHSHWLWLRQ GRHV QRW KDYH WR EH H[DFW )RU H[DPSOH WKH
VHTXHQFH PLJKW EH WUDQVSRVHG RU RQO\ WKH UK\WKP PLJKW EH UHSHDWHG
5XOHV EDVHG RQ RU H[SODLQHG E\ IDFWRUV VXFK DV WKHVH DUH DOVR LQGHSHQGHQWO\ PRWLYDWHG

 )RUPDO *UDPPDUV $SSOLHG WR 0XVLF
0DQ\ UHVHDUFKHUV DUH LQWHUHVWHG LQ H[SUHVVLQJ DVSHFWV RI PXVLF ZLWK IRUPDO
JUDPPDUV
*LYHQ WKH PXOWLOHYHO QDWXUH RI PXVLF WKH LPSRUWDQFH RI UHSHWLWLRQ DQG SUHVHQFH RI
D PL[WXUH RI IOH[LEOH FKRLFH RI HOHPHQWV ZLWKLQ DQ LQIOH[LEOH VHW RI FRQVWUDLQWV LW KDV
EHHQ FRQVLGHUHG E\ PDQ\ WKDW WKH VWUXFWXUH RI PXVLF FDQ EH DGHTXDWHO\ GHVFULEHG
RQO\ XVLQJ JUDPPDUV :HVW HW D,  S 
7KLV VHFWLRQ JLYHV DQ RYHUYLHZ RI VRPH RI WKH LVVXHV LQYROYHG ZLWK H[SUHVVLQJ PXVLF ZLWK
IRUPDO JUDPPDUV 6HFWLRQ  SURYLGHV EDFNJURXQG LQIRUPDWLRQ DERXW IRUPDO
JUDPPDUV 'LIIHUHQW W\SHV RI IRUPDO JUDPPDUV DQG WKHLU DSSOLFDELOLW\ WR PXVLF DUH
GLVFXVVHG LQ 6HFWLRQV   
 %DFNJURXQG
*UDPPDUV XVH SURGXFWLRQV RU UHZULWH UXOHV WKDW KDYH WKH IRUP
/+6 ! 5+6
:KHUH
/+6  OHIW KDQG VLGH
5+6  ULJKW KDQG VLGH
!  EHFRPHV LV UHZULWWHQ DV







)LXUH , $ VDPSOH JUDPPDU
7KLV JUDPPDU FRXOG JHQHUDWH WKH VHQWHQFH 7KH FDW SXUUV 7KH V\PEROV XVHG LQ D
JUDPPDU DUH FODVVLILHG DV WHUPLQDOV DQG QRQWHUPLQDOV 7HUPLQDOV UHIHU WR LWHPV ZKLFK

FDQQRW EH EURNHQ GRZQ IXUWKHU WKH\ QHYHU DSSHDU RQ WKH /+6 RI D UXOH 1RQWHUPLQDOV
UHIHU WR LWHPV ZKLFK FDQ EH EURNHQ GRZQ LQWR RWKHU LWHPV WKH\ GR DSSHDU RQ WKH /+6 RI D
UXOH ,Q )LJXUH  WKH WHUPLQDOV DUH WKH FDW SXUUV 7KH QRQWHUPLQDOV DUH 6 13 93
'HW 1 9
*UDPPDUV FDQ EH FODVVLILHG DFFRUGLQJ WR WKHLU SRZHU RI H[SUHVVLRQ DQG WKH
UHVWULFWLRQV RQ WKH IRUP WKH UXOHV SURGXFWLRQV FDQ WDNH 7KH &KRPVN\ KLHUDUFK\
GHILQHV IRXU W\SHV RI IRUPDO JUDPPDUV &KRPVN\  FLWHG LQ *RQ]DOH] 	 7KRPDVRQ
 'HSHQGLQJ RQ WKH JUDPPDU W\SH WKHUH DUH FHUWDLQ UHVWULFWLRQV RQ WKH IRUP RI WKH
/+6 DQG 5+6 WKXV WKHUH DUH GLIIHUHQFHV LQ ZKDW WKH JUDPPDUV FDQ GHVFULEH 7KH PRUH
GDWD D JUDPPDU FDQ GHVFULEH WKH PRUH SRZHUIXO WKH JUDPPDU LV FRQVLGHUHG WR EH 7DEOH ,
JLYHV WKH &KRPVN\ KLHUDUFK\
7$%/( 
&KRPVN\ +LHUDUFK\ RI *UDPPDU 7\SHV
*UDPPDU 3RZHU RI 5XOH )RUP 5HVWULFWLRQV ([DPSOH 5XOHV
7\SH ([SUHVVLRQ
7\SH  0RVW 1R UHVWULFWLRQV RQ UXOHV 
8QUHVWULFWHG SRZHUIXO
7\SH , /+6 FDQ KDYH WHUPLQDOV DQG D;E ! D<E
&RQWH[W QRQWHUPLQDOV ; ! <  DBE
6HQVLWLYH 5+6 FRQVLVWV RI /+6 ZLWK D >YRZHO@ ª
VLQJOH V\PERO H[SDQGHG
 >VWUHVV@  B&
7\SH  /+6 FDQ KDYH RQO\ RQH V\PERO 6 !13 93
&RQWH[W)UHH 13 ª 'HW 1
7\SH  /HDVW 5+6 FRQVLVWV RI D VLQJOH 6 ª WKH 1
5HJXODU 3RZHUIXO WHUPLQDO V\PERO RU D WHUPLQDO 1 ! FDW
V\PERO IROORZHG E\ D VLQJOH
QRQWHUPLQDO V\PERO 
:LQRJUDG  S 
LELG

(DFK JUDPPDU W\SHV    FDQ H[SUHVV ZKDWHYHU FDQ EH H[SUHVVHG E\ D JUDPPDU
EHORZ LW )RU H[DPSOH D FRQWH[WVHQVLWLYH JUDPPDU FDQ GHVFULEH GDWD WKDW D FRQWH[WIUHH
DQG UHJXODU JUDPPDU FDQ GHVFULEH EXW D FRQWH[WIUHH JUDPPDU ZLOO QRW QHFHVVDULO\ EH
DEOH WR GHVFULEH ZKDW D FRQWH[WVHQVLWLYH JUDPPDU FDQ GHVFULEH *UDPPDUV WKDW FDQ
H[SUHVV PRUH DUH DOVR PRUH FRPSOLFDWHG WR ZULWH DQG KDUGHU WR LPSOHPHQW 7KLV KDV
LPSOLFDWLRQV IRU WKH W\SH RI JUDPPDU UHVHDUFKHUV FKRRVH WR ZULWH
 5HJXODU *UDPPDU )LQLWH6WDWH 7\SH 
$ UHJXODU JUDPPDU LV WKH PRVW UHVWULFWLYH W\SH RI JUDPPDU %HFDXVH RI WKH
UHVWULFWLRQV RQ WKH IRUP WKH UXOHV FDQ WDNH UHJXODU JUDPPDUV FDQQRW KDQGOH FHQWHU
HPEHGGLQJ RU UHFXUVLRQ YHU\ ZHOO :LQRJUDG  JLYHV H[DPSOHV RI (QJOLVK VHQWHQFHV
WKDW ZRXOG EH D SUREOHP IRU W\SH  JUDPPDUV HPEHGGLQJ 7KH ZDOOSDSHU WKH PDQ \RXU
IULHQG VXJJHVWHG SXW XS LV FURRNHG DQG UHFXUVLRQ 7KLV LV WKH FDW WKDW ELW WKH UDW WKDW
S  $ UXOH VXFK DV 6 ! 13 93 ZRXOG QRW EH DOORZHG LQ D UHJXODU JUDPPDU
6LPLODUO\ 5RDGV  SRLQWV RXW WKH OLPLWDWLRQV RI W\SH  JUDPPDUV DSSOLHG WR
PXVLF
7KH DELOLW\ RI D W\SH  UXOH WR UHSUHVHQW DQ\ NLQG RI PXOWLOHYHO WUHH VWUXFWXUH VXFK
DV D PXVLFDO FRPSRVLWLRQ WKDW H[KLELWV D VLPSOH KLHUDUFKLFDO IRUP LV H[WUHPHO\
OLPLWHG  $ UHSUHVHQWDWLRQ IRU PXVLF VKRXOG KDYH WKH SRZHU WR JHQHUDWH DW OHDVW
QHVWHG SKUDVHV DQG PRWLYHV FRQVWUXFWLRQV WHFKQLFDOO\ H[FOXGHG IURP W\SH 
JUDPPDUV S 
7KXV W\SH  JUDPPDUV DUH QRW SRZHUIXO HQRXJK IRU H[SUHVVLQJ PRVW PXVLFDO V\VWHPV
&DVHV ZKHUH W\SH  JUDPPDUV DUH XVHG KRZHYHU DSSHDU LQ -RKQVRQ/DLUG 
7KLV VWXG\ XVHV D UHJXODU JUDPPDU IRU SRUWLRQV RI D JUDPPDU IRU MD]] -RKQVRQ/DLUG
VXJJHVWV LW LV VLJQLILFDQW WKDW FHUWDLQ PXVLFDO FRQVWUXFWV FDQ EH PRGHOHG LQ WKLV ZD\ EHFDXVH
WKH DELOLW\ WR XVH D SDUWLFXODU W\SH RI JUDPPDU PD\ KDYH LPSOLFDWLRQV DERXW WKH

FRPSXWDWLRQDO GHPDQGV RI WKH WDVN RQ WKH PLQG +H SURSRVHV WKDW FRPSXWDWLRQDO
GHPDQGV PD\ KDYH DQ HIIHFW RQ PXVLFLDQV
 DELOLWLHV WR LQVWDQWDQHRXVO\ LPSURYLVH
 &RQWH[W)UHH *UDPPDU 7\SH 
,Q D FRQWH[WIUHH JUDPPDU WKHUH DUH QR FRQVWUDLQWV RQ WKH DSSOLFDWLRQ RI WKH UH
ZULWH UXOH D QRQWHUPLQDO ZLOO EH UHZULWWHQ XQGHU DQ\ FRQGLWLRQ 8QOLNH WKH UHJXODU
JUDPPDU WKH 5+6 FDQ KDYH PRUH WKDQ RQH QRQWHUPLQDO 7KXV UXOHV VXFK DV 6! 13 93
ZKLFK DUH FRPPRQ LQ OLQJXLVWLF JUDPPDUV DUH DOORZHG 7KH SUHYLRXV H[DPSOH LQ )LJXUH ,
LV D FRQWH[WIUHH JUDPPDU
7\SH  JUDPPDUV DUH XVHIXO EHFDXVH WKH\ DUH UHODWLYHO\ HDV\ WR LPSOHPHQW DQG WKH\
DUH SRZHUIXO HQRXJK WR KDQGOH QHVWHG VWUXFWXUHV 5RDGV  7\SH  JUDPPDUV FDQ
KDQGOH VHOIHPEHGGLQJ DQG UHFXUVLRQ 7KXV LQ PXVLF QHVWHG PRWLYLF IRUPDWLRQV FDQ EH
KDQGOHG $Q H[DPSOH RI D FRQWH[WIUHH JUDPPDU IRU JHQHUDWLQJ HLJKWEDU WRQDO FKRUG
VHTXHQFHV LV JLYHQ EHORZ
EDUV ! )LUVW 6HFRQG
)LUVW ! 2SHQLQJFDGHQFH 2SHQLQJFDGHQFH
)LUVW ! 2SHQLQJFDGHQFH
 2SHQLQJFDGHQFH
6HFRQG ! 0LGGOHFDGHQFH 2SHQLQJFDGHQFH
2SHQLQJFDGHQFH ! , ,
2SHQLQJFDGHQFH ! , 9
2SHQLQJFDGHQFH
 ! , ,,,
2SHQLQJFDGHQFH
 ! , ,9
0LGGOHFDGHQFH ! , ,9
0LGGOHFDGHQFH ! , 9
0LGGOHFDGHQFH ! ,9 ,
H[FHUSWHG IURP -RKQVRQ/DLUG  S 
7KLV JUDPPDU ZRXOG JHQHUDWH VHTXHQFHV RI FKRUGV VXFK DV
D , ,9 , 9 ,9 , , 9
E , ,,, , 9 , ,9 , ,
F , ,9 , 9 , ,9 , ,

DGDSWHG IURP -RKQVRQ/DLUG  S 
7UHH GLDJUDPV UHSUHVHQW WKH KLHUDUFKLFDO VWUXFWXUH GHVFULEHG E\ D JUDPPDU )LJXUH




2SHQLQJ 2SHQLQJ 0LGGOH 2SHQLQJ
&DGHQFH
 &DGHQFH &DGHQFH &DGHQFH
$ $ $ $
, ,9 , 9 ,9 , , 9
)LJXUH  7UHH GLDJUDP LOOXVWUDWLQJ WKH KLHUDUFKLFDO VWUXFWXUH RI VHTXHQFH D
 &RQWH[W6HQVLWLYH *UDPPDU 7\SH 
$ FRQWH[WVHQVLWLYH JUDPPDU KDV UHZULWH UXOHV WKDW DSSO\ RQO\ LQ FHUWDLQ FRQWH[WV
RU HQYLURQPHQWV D QRQWHUPLQDO ZLOO EH UHZULWWHQ RQO\ XQGHU FHUWDLQ FRQGLWLRQV
&KRPVN\ GHPRQVWUDWHG WKDW LQ RUGHU WR GHVFULEH QDWXUDO ODQJXDJHV DGHTXDWHO\ WKDW
LV LQ D ZD\ WKDW FRUUHVSRQGV WR RXU LQWXLWLRQV DERXW ODQJXDJH W\SH , DQG W\SH  JUDPPDUV
DUH QHHGHG :LQRJUDG  )RU H[DPSOH WKH UXOH GHWHUPLQLQJ WKH IRUP RI D YHUE LV
FRQWH[WVHQVLWLYH WKH IRUP RI WKH YHUE GHSHQGV RQ WKH QXPEHU VLQJXODU RU SOXUDO RI WKH
VXEMHFW $QRWKHU FRQWH[WVHQVLWLYH H[DPSOH FRPHV IURP SKRQRORJ\
>YRZHO@! >VWUHVV@  BB &
.HQVWRZLF] 	 .LVVHEHUWK  S 
7KLV UXOH VWDWHV WKDW D YRZHO LV VWUHVVHG ZKHQ LW RFFXUV DW WKH HQG RI D ZRUG RU EHIRUH D
ILQDO FRQVRQDQW ,I WKH HQYLURQPHQW LV GLIIHUHQW WKH VRXQG PD\ EH UHDOL]HG GLIIHUHQWO\
&RQWH[WVHQVLWLYLW\ DOVR DSSHDUV WR EH LPSRUWDQW LQ PXVLFDO JUDPPDUV
3DUWLFXODUO\ LPSRUWDQW LV WKH LQIOXHQFH RI KLJKHU OHYHO VWUXFWXUHV RQ VXERUGLQDWH RQHV
:HVW HW D,  S  )RU H[DPSOH

LI D PXVLFDO SLHFH KDV WKH DWWULEXWH 
WRQDO
 RU D  PHWUH WKH VXEXQLWV PD\ EH
FRQVWUDLQHG WR KDYH WKHVH DWWULEXWHV DOVR $ WKHPH VWDWHG DW WKH EHJLQQLQJ RI D
PRYHPHQW FRQVWUDLQV WKH PHORGLF DQG KDUPRQLF VWUXFWXUH RI PXFK RI ZKDW IROORZV
S
-RKQVRQ/DLUG  JLYHV DQ H[DPSOH RI D FRQWH[WVHQVLWLYH UXOH IRU DQ
LQWHUSRODWLRQ LQ MD]]
, ª O,P  9
-RKQVRQ/DLUG  S 
7KLV VSHFLILHV WKDW D O,P FKRUG FDQ EH VXEVWLWXWHG IRU D , FKRUG ZKHQ D , FKRUG RFFXUV
EHIRUH D 9 FKRUG
,Q PRVW FDVHV RI PXVLFDO JUDPPDUV FRQWH[WVHQVLWLYH UXOHV DUH QHHGHG WR
DGHTXDWHO\ GHVFULEH WKH GDWD $ VWURQJ FDVH FDQ EH PDGH IRU WKH XWLOLW\ RI LQFOXGLQJ
FRQWH[W VHQVLWLYLW\ LQ PXVLFDO JUDPPDUV 5RDGV  S  7\SH , JUDPPDUV DUH RQH
ZD\ RI GRLQJ WKLV +RZHYHU W\SH , JUDPPDUV DUH DOVR FRPSOLFDWHG DQG KDUG WR
LPSOHPHQW
5RDGV  LGHQWLILHV WZR NLQGV RI FRPSOLFDWLRQV LQ DSSO\LQJ W\SH , JUDPPDUV WR
PXVLF )LUVW LQ W\SH , JUDPPDUV DPELJXRXV UXOHV DUH OHJDO VR WKHUH LV QR ZD\ RI
UHFRYHULQJ D XQLTXH GHULYDWLRQ IURP VWULQJV JHQHUDWHG E\ W\SH , JUDPPDUV 6HFRQGO\ W\SH
, JUDPPDUV DUH GLIILFXOW WR LPSOHPHQW EHFDXVH UXOHV ZRXOG QHHG WR EH ZULWWHQ IRU HYHU\
PXVLFDO FRQWH[W 7KLV FRXOG TXLFNO\ EHFRPH XQUXO\ 5RDGV REVHUYHV WKDW LW LV SRVVLEOH WR
XVH RWKHU NLQGV RI JUDPPDUV WKDW DUH HTXLYDOHQW WR FRQWH[WVHQVLWLYH JUDPPDUV EXW DUH
HDVLHU WR PDQDJH FRPSXWDWLRQDOO\ 7UDQVIRUPDWLRQV DUH RQH ZD\ WR DFKLHYH FRQWH[W
VHQVLWLYLW\ ZLWKRXW KDYLQJ WR HPEHG WKH FRQWH[W LQ WKH UXOHV 6HH 6HFWLRQ 

 8QUHVWULFWHG *UDPPDUV 7\SH 
7KHUH DUH QR FRQVWUDLQWV RQ WKH IRUP UHZULWH UXOHV FDQ WDNH LQ DQ XQUHVWULFWHG
JUDPPDU 7KLV LV WKH PRVW SRZHUIXO W\SH RI JUDPPDU LW LV DOVR WKH PRVW GLIILFXOW WR GHDO
ZLWK FRPSXWDWLRQDOO\
5RDGV  QRWHV WKDW W\SH  JUDPPDUV DUH QRW SUDFWLFDO IRU GHVFULELQJ PXVLF
EHFDXVH LW LV QRW SRVVLEOH WR EXLOG D UHFRJQL]HU IRU WKLV W\SH RI JUDPPDU S  ,Q
RWKHU ZRUGV VLQFH WKHUH DUH QR UHVWULFWLRQV RQ WKH IRUP RI WKH UHZULWH UXOHV DQ\ VWULQJ RI
FKDUDFWHUV RU QRWHV FRXOG EH SDUVHG LQ PDQ\ GLIIHUHQW ZD\V 7KXV LW ZRXOG EH YHU\
GLIILFXOW WR EXLOG D UHFRJQL]HU WR KDQGOH DOO RI WKH YDULRXV SDUVHV ,Q DGGLWLRQ W\SH 
JUDPPDUV DOORZ HUDVLQJ UXOHV WR EH LQFRUSRUDWHG LQ WKH SURGXFWLRQ UXOHV %XW NHHSLQJ
WUDFN RI WKH RXWSXW RI VXFK UXOHV FDQ EH YHU\ FRQIXVLQJ 7KHUH DUH LQVWDQFHV ZKHUH VRPH
NLQG RI DELOLW\ WR GHOHWH LV XVHIXO KRZHYHU )RU H[DPSOH YDULDWLRQV RQ D WKHPH DUH RIWHQ
PDGH E\ GHOHWLQJ QRWHV IURP WKH RULJLQDO WKHPH 7UDQVIRUPDWLRQDO JUDPPDUV FDQ KDQGOH
WKLV ZLWKRXW LQFRUSRUDWLQJ HUDVXUH LQ WKH SURGXFWLRQ UXOHV 5RDGV 
 7UDQVIRUPDWLRQDO *UDPPDUV
7KHUH DUH PDQ\ GLIIHUHQW YHUVLRQV RI WUDQVIRUPDWLRQDO JUDPPDUV :LQRJUDG 
+RZHYHU WKH EDVLF LGHD FRQFHUQV WKH QRWLRQV RI GHHS DQG VXUIDFH VWUXFWXUHV DQG
WUDQVIRUPDWLRQV RU UXOHV WKDW UHODWH WKH GHHS WR WKH VXUIDFH 7UDQVIRUPDWLRQDO JUDPPDUV
ZHUH SURSRVHG E\ &KRPVN\  LQ RUGHU WR GHVFULEH IRU H[DPSOH
 WKH UHODWLRQVKLS EHWZHHQ VHQWHQFHV VXFK DV
-RKQ UHDG WKH ERRN
7KH ERRN ZDV UHDG E\ -RKQ
 WKH GLIIHUHQFH LQ VWUXFWXUH EHWZHHQ VHQWHQFHV VXFK DV
-RKQ LV HDV\ WR SOHDVH
-RKQ LV HDJHU WR SOHDVH

5RDGV  REVHUYHV WKDW ZLWK WUDQVIRUPDWLRQV LW LV SRVVLEOH WR KDYH D FRQWH[W
VHQVLWLYH JUDPPDU ZLWKRXW HPEHGGLQJ WKH FRQWH[WVHQVLWLYLW\ LQ WKH SKUDVH VWUXFWXUH UXOHV
7UDQVIRUPDWLRQV LQFUHDVH WKH SRZHU DQG IOH[LELOLW\ RI D PXVLFDO JUDPPDU 7KH RXWSXW RI
DEVWUDFW SKUDVH VWUXFWXUH UXOHV FDQ VWD\ WKH VDPH DQG WKH WUDQVIRUPDWLRQ FDQ FKDQJH WKLV
RXWSXW GHSHQGLQJ RQ D VSHFLILF FRQWH[W )RU H[DPSOH D SKUDVH PD\ EH JHQHUDWHG E\ DQ
DEVWUDFW UXOH 7KHQ LQ WKDW SKUDVH GHSHQGLQJ RQ WKH FRQWH[W D WUDQVIRUPDWLRQDO UXOH PLJKW
FKDQJH D TXDUWHU QRWH LQWR WZR HLJKWK QRWHV RU FKDQJH D QRWH LQWR D UHVW RU DGG D UHVW
HWF 5RDGV 
7KH LGHD RI GHHS DQG VXUIDFH VWUXFWXUH ZRUNV ZHOO ZKHQ DSSOLHG WR PXVLFDO
V\VWHPV 1XPHURXV PXVLFDO JUDPPDUV XVH WKLV QRWLRQ 6HH 6HFWLRQ  IRU D PRUH
GHWDLOHG GLVFXVVLRQ
+RZHYHU WKHUH DUH SUREOHPV ZLWK WUDQVIRUPDWLRQDO JUDPPDUV 7KHUH FRPHV D
SRLQW DW ZKLFK DQ\ VWULQJ FDQ EH YLHZHG DV D WUDQVIRUPDWLRQ RI DQ\ RWKHU VWULQJ DQG
VSHFLI\LQJ WKH OLPLWV RI YDOLG WUDQVIRUPDWLRQV LV GLIILFXOW 5RDGV  S 
 6\VWHPLF *UDPPDUV
6\VWHPLF JUDPPDU KDV LWV URRWV LQ DQWKURSRORJ\ DQG VRFLRORJ\ 7KH DSSURDFK WR
ODQJXDJH LV GLIIHUHQW IURP WKDW XVHG ZLWK WUDQVIRUPDWLRQDO JUDPPDUV 7KH HPSKDVLV LV RQ
ODQJXDJH DV D VRFLDO DFWLYLW\ UDWKHU WKDQ RQ QRWLRQV RI V\QWDFWLF JUDPPDWLFDOLW\ :LQRJUDG
 7KLV PRGHO IRFXVHV RQ ODQJXDJH DV GRLQJ QRW NQRZLQJ DQG HPSKDVL]HV WKH
LPSRUWDQFH RI FRQWH[W DQG VLWXDWLRQ LQ WKH DQDO\VLV RI HDFK XWWHUDQFH RU WH[W :LQRJUDG
 S 
7KH WKHRUHWLFDO EDVLV RI V\VWHPLF JUDPPDUV UHVWV RQ WKH REVHUYDWLRQ WKDW WKHUH LV D
KLJK FRUUHODWLRQ EHWZHHQ WKH FRQWH[WGHSHQGHQW IHDWXUHV RI QDWXUDO ODQJXDJH DQG
WKH VHPDQWLF LQWHUSUHWDWLRQ RI WKH FRQVWLWXHQWV WKDW H[KLELW WKHP ,Q SUDFWLFH WKLV
PHDQV WKDW V\PEROV LQ WKH JUDPPDU FDQ KDYH DGGLWLRQDO IHDWXUHV WKDW PD\ FRQWURO
WKHLU H[SDQVLRQV 7KHVH IHDWXUHV PD\ LQFOXGH VHPDQWLF WHVWV IRU SODXVLELOLW\ DQG
PHDQLQJIXOQHVV 5RDGV  S 

7KXV LQ V\VWHPLF JUDPPDUV V\QWD[ DQG VHPDQWLFV FDQ EH LQWHUPLQJOHG LQ WKH UXOHV
5RDGV  $ PXVLFDO JUDPPDU FDQ PDNH XVH RI WKLV IRU H[DPSOH LQ LWV LQWHUSUHWDWLRQ
RI D (*& FKRUG 7KLV FDQ EH LQWHUSUHWHG DV WKH ILUVW LQYHUVLRQ RI WKH WRQLF RI WKH NH\ RI
& +RZHYHU LI LW LV WKH ODVW FKRUG LQ D SLHFH WKDW KDV DOO DORQJ EHHQ LQ ( PLQRU LW LV QRW
PHDQLQJIXO WR LQWHUSUHW WKH FKRUG DV UHODWHG WR & PDMRU 5RDGV  6R DOWKRXJK WKH
FKRUG KDV PRUH WKDQ RQH SRVVLEOH LQWHUSUHWDWLRQ WKH V\VWHPLF JUDPPDU FKRRVHV RQH
LQWHUSUHWDWLRQ WR EH PHDQLQJIXO LQ D SDUWLFXODU FRQWH[W
 7UDQVLWLRQ 1HWZRUNV
$ WUDQVLWLRQ QHWZRUN LV DQRWKHU PHWKRG IRU UHSUHVHQWLQJ D JUDPPDU ,W FRQVLVWV RI
D VHW RI VWDWHV FRQQHFWHG E\ DUFV (DFK DUF UHSUHVHQWV D WUDQVLWLRQ EHWZHHQ WZR VWDWHV
:LQRJUDG  S  )RU ODQJXDJH WUDQVLWLRQ QHWZRUNV FDQ EH YLHZHG DV SDWWHUQV IRU
UHFRJQL]LQJ RU JHQHUDWLQJ VHTXHQFHV RI ZRUGV ,Q ERWK JHQHUDWLQJ DQG UHFRJQL]LQJ WKH
SURFHVV IROORZV WKH IRUP RI WKH QHW LQ D VWHSE\VWHS ZD\  HDFK WUDQVLWLRQ DORQJ DQ DUF
FRUUHVSRQGV WR D VLQJOH ZRUG LQ WKH VHTXHQFH S  7KHUH DUH GLIIHUHQW W\SHV RI
WUDQVLWLRQ QHWZRUNV HDFK LV HTXLYDOHQW WR D W\SH RI UHZULWH JUDPPDU 7KH HTXLYDOHQFLHV
DUH JLYHQ LQ 7DEOH 
7$%/( 
(TXLYDOHQW *UDPPDUV DQG 7UDQVLWLRQ 1HWZRUNV
*UDPPDU 7UDQVLWLRQ 1HWZRUN
7\SH ,  &RQWH[WVHQVLWLYH $XJPHQWHG 7UDQVLWLRQ 1HWZRUN
7\SH   &RQWH[WIUHH 5HFXUVLYH 7UDQVLWLRQ 1HWZRUN
7\SH   5HJXODU %DVLF 7UDQVLWLRQ 1HWZRUN

$Q H[DPSOH RI D UHFXUVLYH WUDQVLWLRQ QHWZRUN DQG LWV HTXLYDOHQW SKUDVH VWUXFWXUH UXOHV LV
JLYHQ LQ 7DEOH 
7$%/( 
$Q ([DPSOH RI (TXLYDOHQW 5HSUHVHQWDWLRQV
&RQWH[WIUHH 3KUDVH 6WUXFWXUH 5XOHV 5HFXUVLYH 7UDQVLWLRQ 1HWZRUN
6 !1393 13 93 a 
,aa H[U
62'
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93 ! 9 13 9 13" H[LW93!9 93 aaR ?-

MXPS
7UDQVLWLRQ QHWZRUNV WKHQ DUH DQRWKHU NLQG RI UHSUHVHQWDWLRQ RI D JUDPPDU WKDW FDQ EH
XVHG IRU UHFRJQL]LQJ DQG JHQHUDWLQJ VHTXHQFHV RI ZRUGV
$SSOLHG WR PXVLFDO V\VWHPV WUDQVLWLRQ QHWZRUNV FDQ EH XVHG IRU UHFRJQL]LQJ DQG
JHQHUDWLQJ VHTXHQFHV RI QRWHV )RU H[DPSOH -RKQVRQ/DLUG  XVHV D EDVLF WUDQVLWLRQ
QHWZRUN IRU JHQHUDWLQJ UK\WKPV LPSURYLVHG E\ &KDUOLH 3DUNHU DQRWKHU IRU JHQHUDWLQJ EDVV
OLQHV IRU MD]]
 0XOWLGLPHQVLRQDO *UDPPDUV
,Q DGGLWLRQ WR WKH SDWWHUQLQJ RI VRXQGV RYHU WLPH PXFK RI PXVLF LQYROYHV
VLPXOWDQHRXV RU FRQFXUUHQW PXVLFDO HYHQWV 7KHUHIRUH LW LV QHFHVVDU\ WR PRGHO ERWK
KRUL]RQWDO DQG YHUWLFDO VWUXFWXUH :HVW HW D,  SS  $ EDVLF GLIIHUHQFH
EHWZHHQ OLQJXLVWLF DQG PXVLFDO JUDPPDUV LV WKDW PXVLFDO JUDPPDUV QHHG WR EH DEOH WR
KDQGOH WKHVH SDUDOOHO VLPXOWDQHRXV PXVLFDO HYHQWV ZKLOH LQ ODQJXDJH JHQHUDOO\ SHRSOH GR

QRW VSHDN LQ FKRUXV 3RZHUV  7KH LQKHUHQW SDUDOOHOLVP LQ PXFK PXVLF IRU
H[DPSOH LQ FKRUGV DQG SRO\SKRQ\ UHTXLUHV DSSURSULDWH UHSUHVHQWDWLRQ PHFKDQLVPV
5RDGV  S  0RVW PXVLFDO JUDPPDUV GR QRW KDQGOH WKLV DVSHFW EXW D FRPSOHWH
JUDPPDU VKRXOG 5RDGV  SURSRVHV WKH XVH RI PXOWLGLPHQVLRQDO JUDPPDUV HJ
DUUD\ VSDFH JUDSK SOH[ JUDPPDUV WR FRRUGLQDWH VHYHUDO PXVLFDO DVSHFWV FRQFXUUHQWO\ $
GLVFXVVLRQ RI PXOWLGLPHQVLRQDO JUDPPDUV DQG WKHLU XVH IRU PXVLF LV D UHVHDUFK WRSLF WKDW LV
EH\RQG WKH VFRSH RI WKLV VWXG\
 0XVLFDO *UDPPDUV
0XVLFDO JUDPPDUV GHVFULEH FODVVHV RI FRPSRVLWLRQV UDWKHU WKDQ LQGLYLGXDO
FRPSRVLWLRQV :LJJLQV HW D,  )RU H[DPSOH PXVLFDO JUDPPDUV JLYH JHQHUDOL]DWLRQV
UXOHV RU SULQFLSOHV WKDW GHVFULEH D SDUWLFXODU JHQUH RU VXEJHQUH RI PXVLF RU WKH VW\OH RI D
FRPSRVHU
:HVW HW DO  LGHQWLI\ EDVLF HOHPHQWV WKDW D PRGHO RI PXVLF VKRXOG LQFOXGH
,W LV QRW SUDFWLFDEOH WR PRGHO DOO SHUFHSWLEOH IDFHWV RI PXVLFDO H[SHULHQFH 2QH
PXVW GHFLGH WKH PRVW LPSRUWDQW IHDWXUHV WR ORRN DW DQG GHILQH WKRVH VXIILFLHQWO\
ZHOO XQGHUVWRRG WR EH LQFOXGHG LQ D PRGHO 3DWWHUQLQJ RI PXVLF LQYROYHV DW WKH
YHU\ OHDVW DQ LGHQWLILFDWLRQ RI ZKDW HOHPHQWV JR WRJHWKHU ZKHUH GLVMXQFWLRQV
RFFXU DQG LQFOXVLRQ RI HOHPHQWV DQG JURXSV RI HOHPHQWV LQ VXSHURUGLQDWH JURXSV
,W DOVR UHTXLUHV LGHQWLILFDWLRQ RI HOHPHQWV SHUFHLYHG DV VWUXFWXUDOO\ LPSRUWDQW DV
RSSRVHG WR WKRVH WKDW DUH LQ VRPH VHQVH HPEHOOLVKPHQWV S 
$ FRPSOHWH JUDPPDU RI D PXVLFDO V\VWHP QHHGV WR LQFOXGH IHDWXUHV VXFK DV UK\WKP DQG
PHORG\  <HW EHFDXVH RI WKH FRPSOH[LW\ RI WKH VXEMHFW PRVW PXVLFDO JUDPPDUV IRFXV RQ
RQH SDUWLFXODU DVSHFW RI PXVLF ZKLOH RPLWWLQJ RWKHUV +XJKHV  )RU H[DPSOH D
JUDPPDU PD\ GHVFULEH WKH IRUP RI PHORGLHV LQ WHUPV RI WRQHV EXW RPLW GHVFULSWLRQV RI
UK\WKP DQG KDUPRQ\ ,Q DGGLWLRQ UHVHDUFKHUV JHQHUDOO\ IRFXV RQ RQH RI WZR DSSURDFKHV
DQ DQDO\VLV YLHZ RU D V\QWKHVLV YLHZ

 $SSURDFKHV
$OWKRXJK D JUDPPDU RI PXVLF FDQ EH YLHZHG DV D GHVFULSWLRQ RI D SHUVRQ
V
NQRZOHGJH RI D SDUWLFXODU PXVLFDO LGLRP UHVHDUFKHUV PRGHOLQJ PXVLF ZLWK JUDPPDUV
JHQHUDOO\ PDNH D GLVWLQFWLRQ EHWZHHQ DQDO\]LQJ SDUVLQJ PXVLF /HUGDKO 	 -DFNHQGRII
 :LQRJUDG  RU V\QWKHVL]LQJ JHQHUDWLQJ PXVLF -RKQVRQ/DLUG 
6XQGEHUJ 	 /LQGEORP  7KRVH WDNLQJ D V\QWKHVLV RU SURGXFWLRQ YLHZ VHHN WR
JHQHUDWH PXVLF IURP DEVWUDFW VWUXFWXUHV DQG XQGHUO\LQJ UXOHV 7KRVH WDNLQJ DQ DQDO\VLV RU
SDUVLQJ YLHZ VHHN WR DUULYH DW DQ XQGHUO\LQJ VWUXFWXUH IURP D JLYHQ PXVLFDO SLHFH
+XJKHV  DQG RWKHUV REVHUYH WKDW WKH SURFHVV RI DQDO\]LQJ PXVLF LV YHU\
GLIIHUHQW IURP FRPSRVLQJ RU LPSURYLVLQJ PXVLF 0RVW SHRSOH FDQ OLVWHQ WR PXVLF DQG KHDU
SDWWHUQV DQG RUJDQL]DWLRQ UHODWLYHO\ IHZ SHRSOH FDQ FRPSRVH RU LPSURYLVH PXVLF
7KHUHIRUH LQ WKLV YLHZ VHSDUDWH JUDPPDUV VKRXOG EH ZULWWHQ IRU HDFK RI WKHVH SURFHVVHV
3HUKDSV SDUW RI WKLV UHDVRQLQJ VWHPV IURP WKH QRWLRQ WKDW V\QWKHVL]LQJ RU JHQHUDWLQJ
PXVLF PHDQV RQO\ FRPSRVLQJ SOD\LQJ RU LPSURYLVLQJ PXVLF
+XJKHV  ZULWHV
3UHVXPDEO\ DQ LGHDO PXVLFDO JUDPPDU ZRXOG GHVFULEH ZKDW JRHV RQ LQ RXU EUDLQV
ZKHQ ZH FUHDWH DQG LQWHUSUHW PXVLF 8QIRUWXQDWHO\ LQ  DOPRVW DOO RWKHU
JUDPPDUV RI PXVLF WKH UXOHV DUH XQLGLUHFWLRQDO &ODUNH  ,Q FUHDWLQJ D
GHULYDWLRQDO WUHH RU LWV HTXLYDOHQW IRU ODQJXDJH RU PXVLF RQH JHQHUDOO\ VWDUWV ZLWK
D VLQJOH 
FRQFHSW
  D VXSHURUGLQDWH QRGH VXFK DV 6HQWHQFH RU *HQGKLQJ /DPSDK! 
 DQG WKHQ WUDFHV RQH RI YDULRXV SDWKV E\ ZKLFK WKLV FRQFHSW LV UHDOL]HG DV VRXQG 
%XW VXUHO\ LQ LQWHUSUHWLQJ XWWHUDQFHV ZH VKRXOG VWDUW ZLWK D SKRQHWLF WUDQVFULSWLRQ
DW WKH WRS RI RXU GHULYDWLRQDO WUHH DQG ZRUN GRZQZDUG WR WKH PHDQLQJ YLD V\QWD[ 
7KLV LQWHUSUHWLYH DQDO\WLFDO SURFHVV LV XQOLNHO\ WR EH VLPSO\ D PLUURU RI WKH
JHQHUDWLYH V\QWKHWLF SURFHVV ZKLFK SURGXFHG WKH RULJLQDO XWWHUDQFH WKXV ZH
SUREDEO\ QHHG VRPHZKDW GLIIHUHQW VHWV RI UXOHV IRU HQFRGLQJ DQG GHFRGLQJ %RWK
DUH QHFHVVDU\ LQ D FRPSOHWH JUDPPDU S 
/HUGDK DQG -DFNHQGRII  DUJXH IRU D YLHZ RI JHQHUDWLYH JUDPPDU WKDW
IRFXVHV RQ DQDO\VLV
*HQGKLQJ /DPSDK LV WKH QDPH RI D JHQUH RI -DYDQHVH PXVLF

 ZKDW LV UHDOO\ RI LQWHUHVW LQ D JHQHUDWLYH JUDPPDU LV WKH VWUXFWXUH LW DVVLJQV WR
VHQWHQFHV QRW ZKLFK VWULQJV RI ZRUGV DUH RU DUH QRW JUDPPDWLFDO VHQWHQFHV 7KH
VDPH KROGV IRU RXU WKHRU\ RI PXVLF ,W LV QRW LQWHQGHG WR HQXPHUDWH ZKDW SLHFHV
DUH SRVVLEOH EXW WR VSHFLI\ D VWUXFWXUDO GHVFULSWLRQ IRU DQ\ WRQDO SLHFH WKDW LV WKH
VWUXFWXUH WKDW WKH H[SHULHQFHG OLVWHQHU LQIHUV LQ KLV KHDULQJ RI WKH SLHFH S 
2Q WKH RWKHU KDQG 6XQGEHUJ DQG /LQGEORP  SURSRVH D YLHZ RI D JHQHUDWLYH
JUDPPDU RI PXVLF WKDW IRFXVHV RQ V\QWKHVLV 7KH\ SRLQW RXW WKDW RQH PHWKRG IRU
XQGHUVWDQGLQJ RU DQDO\]LQJ D V\VWHP LV E\ EXLOGLQJ D PRGHO WKDW UHSURGXFHV WKH GDWD 
DQDO\VLVE\V\QWKHVLV
$QDO\VLVE\ V\QWKHVLV LV D UHVHDUFK VWUDWHJ\ ZKLFK KDV SURYHG YHU\ SURGXFWLYH LQ
WKH SDVW ,W LPSOLHV WKDW DQ DVSHFW RI UHDOLW\ LV DQDO\]HG E\ ILUVW FROOHFWLQJ GDWD DQG
WKHQ SURGXFLQJ WKHVH VDPH GDWD E\ VRPH NLQG RI V\QWKHVLV SURFHGXUH S 
7KXV D PRGHO RI PXVLF WKDW V\QWKHVL]HV RU SURGXFHV PXVLF LQ D SDUWLFXODU VW\OH FDQ
WHOO XV VRPHWKLQJ DERXW D SHUVRQ
V NQRZOHGJH RI WKH XQGHUO\LQJ SULQFLSOHV RI WKDW PXVLFDO
LGLRP $ PRGHO RI PXVLF WKDW DQDO\]HV RU SDUVHV PXVLF LQ D SDUWLFXODU VW\OH FDQ DOVR WHOO XV
VRPHWKLQJ DERXW WKDW NQRZOHGJH 6R ZKLOH UHVHDUFKHUV WDNH GLIIHUHQW DSSURDFKHV WR
PXVLFDO JUDPPDUV LQ HDFK FDVH D JUDPPDU LV D GHVFULSWLRQ RI FRPSHWHQFH  NQRZOHGJH
RI XQGHUO\LQJ SULQFLSOHV UXOHV $ JHQHUDWLYH JUDPPDU GRHV QRW RQO\ LPSO\ V\QWKHVLV LW
DOVR LQFOXGHV DQDO\VLV
 $ /LVWLQJ RI 6HOHFWHG 6WXGLHV
7DEOH  JLYHV D VXPPDU\ RI D QXPEHU RI PXVLFDO JUDPPDU VWXGLHV 7KHVH VWXGLHV
DUH OLVWHG EHFDXVH WKH\ DUH ZHOO NQRZQ RU WKH\ LOOXVWUDWH WKH NLQGV RI WKLQJV SHRSOH DUH
LQWHUHVWHG LQ PRGHOLQJ ,I WKH JUDPPDU LV IRUPDOL]HG LQ VRPH ZD\ WKH W\SH RI JUDPPDU LV
JLYHQ *UDPPDUV ZLWK UXOHV WKDW DSSHDU DV VNHWFK\ YHUEDO GHVFULSWLRQV RQO\ DUH JLYHQ WKH
FODVVLILFDWLRQ ,QIRUPDO ,W LV LQWHUHVWLQJ WR QRWH WKDW PRVW RI WKHVH JUDPPDUV DUH FRQWH[W
VHQVLWLYH RU HTXLYDOHQW WR FRQWH[W VHQVLWLYH JUDPPDUV

7$%/( 
6HOHFWHG 6WXGLHV RI 0XVLFDO *UDPPDUV
6WXG\ 6XEMHFW )RUP RI &RPPHQWV
*UDPPDU
:LQRJUDG   :HVWHUQ WRQDO 6\VWHPLF ,PSOHPHQWHG LQ /,63
KDUPRQ\
%ODFNLQJ  9HQGD ,QIRUPDO ,QFOXGHV QRWLRQV RI GHHS
PHORGLHV DQG VXUIDFH VWUXFWXUH
WUDQVIRUPDWLRQV
6XQGEHUJ 	 6ZHGLVK 7UDQV $XWKRUV ILQG VLPLODULWLHV
/LQGEORP  QXUVHU\ DQG IRUPDWLRQDO EHWZHHQ WKHLU UXOH V\VWHP




%HFNHU 	 %HFNHU -DYDQHVH &RQWH[W $ IUHTXHQWO\ FLWHG VWXG\
 JDPHODQ 6HQVLWLYH
JHQUH
3HUOPDQ 	 -D]] 6NHWFK RI ,QFOXGHV DQ LQWHUPHGLDWH
*UHHQEODWW  7UDQV VKDOORZ OHYHO LQ EHWZHHQ
IRUPDWLRQDO GHHS DQG VXUIDFH OHYHOV
/HUGDKO 	 :HVWHUQ WRQDO 7UDQV $ IUHTXHQWO\ FLWHG VWXG\
-DFNHQGRII  IRUPDWLRQDO $XWKRUV ILQG VLPLODULWLHV




+XJKHV  -DYDQHVH 7UDQV 5XOHV WHVWHG H[SHULPHQWDOO\
JDPHODQ IRUPDWLRQDO ZLWK DQ ,QGRQHVLDQ
P86,&,DQ
%DLO\   $IJKDQL UXEDE ,QIRUPDO ,QFOXGHV VSDWLRPRWRU




6HOHFWHG 6WXGLHV RI 0XVLFDO *UDPPDUV
FRQWLQXHG
-RKQVRQ/DLUG -D]] 5HJXODU ,QFOXGHV K\SRWKHVLV DERXW
? &RQWH[WIUHH 	 FRPSOH[LW\ RI JUDPPDU





%DURQL 'DOPRQWH 	 :HVWHUQ 7UDQV ,PSOHPHQWHG LQ )2575$1
-DFRERQL ?  FKRUDOHV IRUPDWLRQDO DQG %$6,&
.LSSHQ 	%HO ,QGLDQ 7DEOD &RQWH[W ,PSOHPHQWHG RQ FRPSXWHU
?  'UXPPLQJ 6HQVLWLYH DQG PRGLILHG EDVHG RQ
,PSURYLVDWLRQ PXVLFLDQV LQSXW $YDLODEOH
LQ %LQKH[ IRUPDW
&RSH ? 6W\OH $XJPHQWHG ,PSOHPHQWHG LQ &RPPRQ
UHSOLFDWLRQ RI 7UDQVLWLRQ /,63
LQGLYLGXDO 1HWZRUN
FRPSRVHUV
 6HOHFWHG )HDWXUHV RI 0XVLFDO *UDPPDUV
0XVLFDO JUDPPDUV H[KLELW LQWHUHVWLQJ IHDWXUHV WKDW SURYLGH LQVLJKW LQWR WKH QDWXUHV
RI ERWK PXVLF DQG ODQJXDJH $ QXPEHU RI FKDUDFWHULVWLFV RI PXVLFDO JUDPPDUV DUH VLPLODU
WR WKRVH LQ OLQJXLVWLF JUDPPDUV RWKHUV DUH QRW VR VLPLODU 7KLV VHFWLRQ H[DPLQHV VHOHFWHG
IHDWXUHV RI PXVLFDO JUDPPDUV 1RW DOO PXVLFDO JUDPPDUV FRQWDLQ HDFK RI WKH IROORZLQJ
IHDWXUHV

 'HHS DQG 6XUIDFH 6WUXFWXUH
$V PHQWLRQHG LQ 6HFWLRQ  WKH LGHD RI GHHS DQG VXUIDFH VWUXFWXUH LV EDVLF WR
WUDQVIRUPDWLRQDO JHQHUDWLYH JUDPPDU 6HQWHQFHV KDYH DQ DEVWUDFW GHHS VWUXFWXUH IURP
ZKLFK WKH VXUIDFH WKH DFWXDO VHQWHQFH LV GHULYHG E\ D VHW RI UXOHV )RU H[DPSOH VHQWHQFHV
VXFK DV 6KH DWH WKH SDVWD DQG 7KH SDVWD ZDV HDWHQ E\ KHU DOWKRXJK GLIIHUHQW RQ WKH
VXUIDFH KDYH WKH VDPH GHHS VWUXFWXUH 6HQWHQFHV VXFK DV -RKQ LV HDJHU WR SOHDVH DQG
-RKQ LV HDV\ WR SOHDVH DOWKRXJK VLPLODU RQ WKH VXUIDFH KDYH GLIIHUHQW GHHS VWUXFWXUHV
5HODWLRQVKLSV EHWZHHQ GHHS VWUXFWXUHV DQG VXUIDFH VWUXFWXUHV DOVR DSSHDU LQ PXVLF
DQDO\VHV %HFNHU 	 %HFNHU  %ODFNLQJ  +XJKHV  /HUGDKO 	 -DFNHQGRII
 3HUOPDQ 	 *UHHQEODWW  /HUGDKO DQG -DFNHQGRII  QRWH WKDW WKHLU
JHQHUDWLYH WKHRU\ RI WRQDO PXVLF DQG RWKHU ZRUN LQ WKH ILHOG RI PXVLFDO JUDPPDUV DUH
LQGHEWHG WR WKH ZRUN RI 6FKHQNHU  FLWHG LQ /HUGDKO 	 -DFNHQGRII  6FKHQNHU
FDQ EH FRQVWUXHG  DV KDYLQJ SRVWXODWHG D OLPLWHG VHW RI SULQFLSOHV FDSDEOH RI UHFXUVLYHO\
JHQHUDWLQJ D SRWHQWLDOO\ LQILQLWH VHW RI WRQDO SLHFHV /HUGDKO 	 -DFNHQGRII  S 
6FKHQNHU DQDO\VLV SURFHHGV E\ D UHFXUVLYH 
UHGXFWLRQ
 RI D ILQLVKHG FRPSRVLWLRQ
HOLPLQDWLQJ VXEVLGLDU\ SURORQJDWLRQV WR UHYHDO D KDUPRQLF DQG FRQWUDSXQWDO

VNHOHWRQ
 7KLV VNHOHWRQ LV WKHQ IXUWKHU UHGXFHG E\ WKH YHU\ VDPH PHWKRGV RYHU
DQG DJDLQ XQWLO WKH VLPSOHVW DQG PRVW IXQGDPHQWDO VWUXFWXUH LV UHYHDOHG 6ORERGD
 S 
7KXV 6FKHQNHU
V DQDO\VLV RI PXVLF UHGXFHG :HVWHUQ PXVLFDO PDVWHUSLHFHV VXUIDFH
VWUXFWXUH WR D GHHS FRUH VWUXFWXUH 6ORERGD 
%ODFNLQJ  XVHV WKH QRWLRQV RI GHHS DQG VXUIDFH VWUXFWXUHV LQ WKH DQDO\VLV RI D
9HQGD FKLOGUHQ
V VRQJ 7KLV VRQJ KDV WZR GLIIHUHQW PHORGLHV WKDW DUH DFWXDOO\ VXQJ
+RZHYHU WKHVH PHORGLHV DUH GHVFULEHG DV WKH VDPH E\ WKH 9HQGD %DVHG RQ 9HQGDV

LQWXLWLRQV DERXW 9HQGD PXVLF %ODFNLQJ SURSRVHV WKDW WKH PHORGLHV DUH FRQVLGHUHG WKH
VDPH EHFDXVH WKH\ DUH PHORGLF WUDQVIRUPDWLRQV RI WKH VDPH GHHS VWUXFWXUH S  7KH

GHHS VWUXFWXUH LV D KDUPRQLF VHTXHQFH WKDW KDV LWV UK\WKP DQG FRQWRXU JLYHQ E\ D VWULQJ
RI ZRUGV 7KH WRQHV RI RQH PHORG\ DUH WKH KDUPRQLF HTXLYDOHQWV RI WKH RWKHU S 
'HHS DQG VXUIDFH VWUXFWXUHV DUH IUHTXHQWO\ LQFOXGHG LQ DQDO\VHV RI WUDGLWLRQDO MD]]
'HSHQGLQJ RQ WKH OHYHO RI DQDO\VLV MD]] FKRUG VHTXHQFHV FDQ EH YLHZHG DV GHHS RU VXUIDFH
VWUXFWXUHV ,Q RQH DQDO\VLV 3HUOPDQ DQG *UHHQEODWW  FRQVLGHU WKH GHHS VWUXFWXUH RI
D VRQJ WR EH LWV XQGHUO\LQJ KDUPRQ\ WKH VXUIDFH VWUXFWXUH RI D VRQJ LV LWV LPSURYLVHG
PHORG\ 
3OD\LQJ WKH FKDQJHV
 WKDW LV LPSURYLVLQJ RQ WKH SUHGHWHUPLQHG KDUPRQLF
SDWWHUQ RI D VRQJ LV WKH VLQH TXD QRQ RI MD]] FRPSHWHQFH S  ,Q DGGLWLRQ 3HUOPDQ
DQG *UHHQEODWW QRWH WKH DPELJXLW\ WKDW H[LVWV LQ PXVLF VLPLODU WR WKH OLQJXLVWLF H[DPSOH
)O\LQJ SODQHV FDQ EH GDQJHURXV 7KH VDPH PHORG\ FDQ EH SOD\HG RYHU D GLIIHUHQW VHW RI
FKRUG SURJUHVVLRQV FUHDWLQJ D GLIIHUHQW 
PHDQLQJ
 EHFDXVH LW GHUL YHV IURP D GLIIHUHQW
KDUPRQLF GHHS VWUXFWXUH S 
,Q D GLIIHUHQW OHYHO RI DQDO\VLV MD]] FKRUG VHTXHQFHV FDQ EH YLHZHG DV VXUIDFH
YDULDWLRQV RI XQGHUO\LQJ EDVLF FKRUG SURJUHVVLRQV 3HUOPDQ DQG *UHHQEODWW 
-RKQVRQ/DLUG  DQG RWKHUV QRWH WKDW MD]] PXVLFLDQV URXWLQHO\ PRGLI\ EDVLF FKRUG
SURJUHVVLRQV WR FUHDWH PRUH HODERUDWH SURJUHVVLRQV 6WHHGPDQ  FLWHG LQ -RKQVRQ
/DLUG  DQG -RKQVRQ/DLUG  GHYHORS D VHW RI UXOHV WKDW JHQHUDWH YDULDQWV RI
PRGHUQ MD]] FKRUG VHTXHQFHV IURP EDVLF FKRUG VHTXHQFHV ,Q WKLV FDVH WKHQ FKRUG
VHTXHQFHV WKHPVHOYHV DUH VXUIDFH VWUXFWXUHV GHULYHG IURP EDVLF FRUH FKRUG VHTXHQFHV
VXFK DV EDVLF WZHOYHEDU EOXHV 7KH UHSHDWHG ,,9 ,,9 FKRUG VHTXHQFH RI *HUVKZLQ
V ,
*RW 5K\WKP DQG WZHOYHEDU EOXHV DUH WZR H[DPSOHV RI FKRUG SURJUHVVLRQV GHHS
VWUXFWXUHV IURP ZKLFK KXQGUHGV RI VRQJV DUH GHULYHG 3HUOPDQ 	 *UHHQEODWW 
'HHS DQG VXUIDFH VWUXFWXUHV DUH FRQVWUXFWV WKDW ZRUN LQ QRQ:HVWHUQ PXVLF DV
ZHOO +XJKHV   ILQGV GHHS DQG VXUIDFH VWUXFWXUHV LQ -DYDQHVH PXVLF ,Q KLV
DQDO\VLV WKUHH GLIIHUHQW VXEJHQUHV 6UHSHJDQ 6DPSDN DQG $\DND\DNDQ RI WKH JHQUH

*HQGKLQJ /DPSDK DUH GHULYHG IURP WKH VDPH GHHS VWUXFWXUH 7UDQVIRUPDWLRQV DSSO\LQJ LQ
FHUWDLQ FRQWH[WV FDXVH WKH GLIIHUHQW VXUIDFH PDQLIHVWDWLRQV VXEJHQUHV
 6WUXFWXUH DQG 9DULDWLRQ
0XVLF LV KLHUDUFKLFDOO\ VWUXFWXUHG IRU H[DPSOH WKHUH DUH PXOWLSOH OD\HUV RI
SKUDVLQJ 5XOHV DFW RQ WKLV KLHUDUFKLFDO VWUXFWXUH RI PXVLF ,W LV DW VWUXFWXUDOO\ LPSRUWDQW
SRLQWV LQ PXVLF ZKHUH WKHUH LV WKH OHDVW YDULDWLRQ +XJKHV  )RU H[DPSOH WKH ILUVW
EHDW LQ D PHDVXUH PLJKW EH FRQVLGHUHG VWUXFWXUDOO\ PRUH LPSRUWDQW WKDQ WKH VHFRQG EHDW RI
D PHDVXUH 7KXV WKH ILUVW EHDW PLJKW EH PRUH UHVWULFWHG LQ WKH FKRLFH RI SLWFK WKH VHFRQG
EHDW PLJKW KDYH PRUH FKRLFHV RI SLWFK
7KH UHODWLRQVKLS EHWZHHQ VWUXFWXUH DQG YDULDWLRQ LV H[KLELWHG LQ 6XQGEHUJ DQG
/LQGEORP
V  JUDPPDUV RI QXUVHU\ DQG IRON WXQHV )RU H[DPSOH LQ WKH JUDPPDU RI
IRON WXQHV WKH LQWURGXFWLRQ RI WKH RSHQLQJ DQG FORVLQJ SKUDVHV DQG WKH EHJLQQLQJ RI WKH
ODVW VXESKUDVH JLYH FKRUG QRWHV LQ WKH WRQLF 7KH HQG RI HDFK VXESKUDVH FRQWDLQV WKH
IXQGDPHQWDO RI WKH WRQLF RU WKH ILIWK RI WKH GRPLQDQW SS  7KXV D QRWH
V
SRVLWLRQ LQ WKH KLHUDUFK\ FDQ GHWHUPLQH WKH FKRLFHV RI SLWFK 7KLV LV DOVR WKH FDVH LQ /LGRY
DQG *DEXUD
V VWXG\  FLWHG LQ 6XQGEHUJ DQG /LQGEORP  RI HLJKW EDU PHORGLHV
XVLQJ WKH & PDMRU GLDWRQLF VFDOH LQ %DURQL HW DOV  VWXG\ RI )UHQFK FKDQVRQV DQG LQ
: 9LWDOH
V SHUVRQDO FRPPXQLFDWLRQ  REVHUYDWLRQV DERXW %DOLQHVH JDPHODQ PXVLF
3HUOPDQ DQG *UHHQEODWW  SURSRVH DOOR
V DQG HUQH
V LQ MD]] PXVLF DQG QRWH DW
ZKDW SRLQWV YDULDWLRQ FDQ RFFXU )RU H[DPSOH DQ\ VHYHQWKFKRUG PD\ EH UHSODFHG E\ D
GLPLQLVKHG FKRUG EXLOW XSRQ D WRQH WKDW LV D IXOO VWHS EHORZ WKH RULJLQDO S  7KH\
QRWH WKH LPSRUWDQFH RI FRQWH[W WKLV YDULDWLRQ FDQ RFFXU RQO\ ZKHQ WKH FKRUG LQ TXHVWLRQ
LV D UHVROYLQJ FKRUG QRW D FKRUG RI UHVW S 
$OOR
V DQG HUQH
V UHIHU WR WKH LGHD WKDW LWHPV FDQ EH HTXLYDOHQW WR HDFK RWKHU DOOR
V RU GLVWLQFW IURP HDFK
RWKHU HUQH
V ,Q OLQJXLVWLFV SKRQHPHV DUH GLVWLQFW VRXQGV ZKLOH DOORSKRQHV DUH YDULDWLRQV RI WKH VDPH
SKRQHPH $OORSKRQHV DUH UXOH JRYHUQHG DQG FDQ RFFXU RQO\ LQ FHUWDLQ FRQWH[WV

 +LHUDUFK\ RI 5XOHV  3UHFHGHQFH &RQIOLFWV 9DULDWLRQ
%HFNHU DQG %HFNHU  GHVFULEH PXVLFDO V\VWHPV DV D KLHUDUFK\ RI FRQVWUDLQWV
7KHVH FRQVWUDLQWV DUH WKH UXOHV WKDW D PXVLFDO V\VWHP IROORZV 7KH FRQVWUDLQWV VWDUW RXW
JHQHUDO DQG EHFRPH PRUH DQG PRUH VSHFLILF DV RQH PRYHV GRZQ WKH KLHUDUFK\ 7KH
KLJKHVW OHYHO FRQVWUDLQWV DSSO\ WR DOO WKH PXVLF RI D JLYHQ WUDGLWLRQ /RZHU OHYHO
FRQVWUDLQWV GLVWLQJXLVK WKH PXVLF RI IRU H[DPSOH SDUWLFXODU SHULRGV VW\OHV JHQUHV
FRPSRVHUV DQG LQGLYLGXDO SLHFHV ,W EHFRPHV LQFUHDVLQJO\ PRUH GLIILFXOW WR IRUPDOL]H
PXVLF DV RQH PRYHV GRZQ WKH KLHUDUFK\ +RZHYHU NQRZLQJ WKHVH FRQVWUDLQWV
SDUWLFXODUO\ WKH XSSHU OHYHO RQHV LV FUXFLDO WR EHLQJ DEOH WR XQGHUVWDQG ZKDW PDNHV D
SDUWLFXODU SLHFH RU SHUIRUPDQFH LQWHUHVWLQJ LQQRYDWLYH RU XQLTXH 2QH QHHGV WR NQRZ
ZKDW WKH UXOHV DUH LQ RUGHU WR EH DEOH WR DSSUHFLDWH KRZ WKH\ DUH EHLQJ PDQLSXODWHG RU
VWUHWFKHG
:LWKLQ OHYHOV DQG EHWZHHQ OHYHOV UXOHV DSSHDU WR KDYH GLIIHUHQW VWUHQJWKV %DURQL
HW D,  %HFNHU 	 %HFNHU  +XJKHV  6HH DOVR 3UHIHUHQFH 5XOHV
6HFWLRQ  IRU DQRWKHU DQDO\VLV RI UXOH VWUHQJWK )RU H[DPSOH PHWULFDO FRQVWUDLQWV
PD\ WDNH SUHFHGHQFH RYHU SLWFK FRQWRXU FRQVWUDLQWV WKH FRQVWUDLQWV RI D JHQUH PD\ WDNH
SUHFHGHQFH RYHU WKH FRQVWUDLQWV RI D VXEJHQUH 7KHUH LV DQ DVVXPSWLRQ WKDW LQ PXVLFDO
V\VWHPV YDULDWLRQ WDNHV SODFH DW WKH SRLQWV ZKHUH WKHUH DUH ZHDNHU RU ORZYDOXHG
FRQVWUDLQWV %HFNHU 	 %HFNHU 
%HFNHU DQG %HFNHU  REVHUYH WKDW LQ DOO SUHVHQWGD\ PXVLF V\VWHPV DQG
ODQJXDJHV  FRQVWUDLQWV DUH DOZD\V VKLIWLQJ S  &RQVWUDLQWV KLJKHU XS LQ WKH
KLHUDUFK\ PD\ EHFRPH PRUH VSHFLILF DQG UXOHV WKDW DUH ORZ PD\ EHFRPH PRUH JHQHUDO
5XOHV PD\ VKLIW LQ WKHLU SUHFHGHQFH ,Q (QJOLVK WKH LQFUHDVLQJ DFFHSWDELOLW\ RI D VHQWHQFH
VXFK DV WKHUH LV D JLUO DQG WZR ER\V LQ WKH URRP YHUVXV WKHUH DUH D JLUO DQG WZR ER\V LQ
WKH URRP LV GXH WR D UXOH NQRZQ DV WKH SUR[LPLW\ SULQFLSOH &HOFH0XUFLD 	 /DUVHQ

)UHHPDQ  3HUKDSV WKLV LV UHODWHG WR WKH LGHD RI UXOHV VKLIWLQJ $OWKRXJK WKH
WUDGLWLRQDO UXOH UHTXLUHV WKH ODWWHU VHQWHQFH WKH SUR[LPLW\ SULQFLSOH VHHPV WR EH JDLQLQJ
VWUHQJWK 7KXV WKH IRUPHU VHQWHQFH LV EHFRPLQJ PRUH DFFHSWDEOH
*LYHQ OHYHOV DQG VHWV RI FRQVWUDLQWV WKH UXOHV FDQ UHHQIRUFH HDFK RWKHU RU FRQIOLFW
ZLWK HDFK RWKHU -RKQVRQ/DLUG  JLYHV DQ H[DPSOH RI FDVHV ZKHUH UXOHV ZRUN
WRJHWKHU +LV SURJUDP JHQHUDWHV MD]] EDVV OLQHV WKURXJK VHWV RI FRQVWUDLQWV FRQFHUQLQJ
DFFHSWDEOH PHORGLF FRQWRXUV KDUPRQLF DQG PHWULFDO FRQVLGHUDWLRQV 
RQ VRPH RFFDVLRQV WKHUH LV QR FKRLFH DERXW ZKLFK QRWH WR SOD\ JLYHQ DOO RI WKHVH
FRQVWUDLQWV 7KHUH LV MXVW RQH QRWH WKDW ILWV H[DFWO\ WKH H[LJHQFLHV RI WKH VLWXDWLRQ
2Q RWKHU RFFDVLRQV WKHUH PD\ EH PRUH WKDQ RQH IHDVLEOH QRWH DQG VR WKH SURJUDP
PDNHV DQ DUELWUDU\ FKRLFH IURP DPRQJVW WKHP S 
$W WLPHV KRZHYHU UXOHV PD\ FRPH LQWR FRQIOLFW ZLWK HDFK RWKHU )RU H[DPSOH
RQH VHW RI UXOHV PD\ UHTXLUH D SDUWLFXODU VHTXHQFH RI QRWHV ZKLOH DQ HTXDOO\ VWURQJ VHW RI
UXOHV PD\ UHTXLUH D GLIIHUHQW VHTXHQFH RI QRWHV $OWKRXJK DQ DVVXPSWLRQ LV WKDW YDULDELOLW\
RFFXUV LQ SODFHV ZKHUH WKHUH DUH ORZOHYHO ZHDN FRQVWUDLQWV DQG WKHUHIRUH URRP IRU
PRUH IUHHGRP LW LV DW WKH PRPHQWV RI FRQIOLFWLQJ VWURQJ FRQVWUDLQWV WKDW PXVLF DOVR VKRZV
YDULDELOLW\ 7KLV LV ZKHUH PXVLFLDQV VKRZ WKHLU FUHDWLYLW\ LQ FRPLQJ XS ZLWK D VROXWLRQ WR
WKH FRQIOLFW %HFNHU DQG %HFNHU  REVHUYH WKDW LQ WKH JHQUH VUHSHJDQ WKH JUHDWHVW
SRLQWV RI YDULDELOLW\ GR QRW RFFXU DW WKH SRLQWV RI ORZ OHYHO FRQVWUDLQW 5DWKHU YDULDELOLW\
RFFXUV EHFDXVH WKHUH DUH WZR GLIIHUHQW KLJKHU OHYHO FRQVWUDLQWV WKDW DUH LQ FRQIOLFW ZLWK
HDFK RWKHU
7KH YDULDELOLW\ IRXQG DW WKRVH SRLQWV LV RFFDVLRQHG E\ WKH GLIIHUHQW VROXWLRQV WR WKH
SUREOHPV RI D FRQIOLFW RI FRQVWUDLQWV 7KH XQH[SHFWHG WKH LQQRYDWLYH WKH
LUUHJXODULWLHV RI D VUHSHJDQ FDQ EH XQGHUVWRRG DV D NLQG RI SUREOHP VROYLQJ D
PXVLFDO FRQIOLFW UHVROXWLRQ ,Q WKLV JHQUH LQQRYDWLRQ FRPHV QRW IURP IUHHGRP EXW
IURP WRR PXFK FRQWURO WRR PDQ\ FRQVWUDLQWV FRLQFLGLQJ DW D JLYHQ SRLQW LQ WKH
VWUXFWXUH %HFNHU 	 %HFNHU  SS 
%HFNHU DQG %HFNHU  DQG +XJKHV  JLYH H[DPSOHV RI VXFK VLWXDWLRQV LQ WKHLU
DQDO\VHV RI -DYDQHVH PXVLF +RZHYHU ZKLOH D FODVK RI VWURQJ FRQVWUDLQWV PD\ UHVXOW LQ

WKH HPHUJHQFH RI WKH PRVW XQLTXH RU H[FHSWLRQDO IRUPV +XJKHV  QRWHV WKDW WKHUH
FDQ EH YDULDWLRQ HYHQ LQ WKH DEVHQFH RI VWURQJO\ FRQIOLFWLQJ FRQVWUDLQWV S 
6LPLODU QRWLRQV FRQFHUQLQJ FRQIOLFWV RI UXOHV SURGXFLQJ FUHDWLYH VROXWLRQV RU
YDULDWLRQV DSSHDU LQ OLQJXLVWLF WKHRU\ )RU H[DPSOH 'LHWHULFK  K\SRWKHVL]HV WKDW
V\QWDFWLF FKDQJHV LQ ODQJXDJHV PD\ EH FDXVHG E\ FRQIOLFWV EHWZHHQ UXOHV IURP GLIIHUHQW
JUDPPDWLFDO PRGXOHV +H XVHV WKH ULVH DQG XVH RI WKH ZRUG GR LQ WKH (QJOLVK ODQJXDJH
DQG WKH FRQIOLFW EHWZHHQ UXOHV LQ 7KHPDWLF 5ROH 7KHRU\ DQG %LQGLQJ 7KHRU\ DV DQ
H[DPSOH
%UHDNLQJ UXOHV LV RIWHQ FRQVLGHUHG GHVLUDEOH LQQRYDWLYH DQG FUHDWLYH LQ PXVLF
%HFNHU 	 %HFNHU  +XJKHV  -RKQVRQ/DLUG  +RZHYHU -RKQVRQ/DLUG
 SRLQWV RXW WKDW MXVW EUHDNLQJ UXOHV LV QRW HQRXJK 5XOHV PXVW EH EURNHQ LQ FHUWDLQ
ZD\V LI WKH PXVLF LV WR VWLOO EH FRKHUHQW DQG DHVWKHWLFDOO\ SOHDVLQJ :KDW WKH FRQVWUDLQWV
DUH IRU EUHDNLQJ UXOHV DQG WKH PHQWDO SURFHVVHV WKDW XQGHUOLH FUHDWLYLW\ DUH WRSLFV IRU
IXUWKHU UHVHDUFK
 3UHIHUHQFH 5XOHV
,Q DGGLWLRQ WR ZHOOIRUPHGQHVV UXOHV VRPH PXVLFDO JUDPPDUV LQFOXGH SUHIHUHQFH
UXOHV 3UHIHUHQFH UXOHV DUH D W\SH RI UXOH WKDW LV QRW W\SLFDOO\ XVHG LQ OLQJXLVWLF JUDPPDUV
8QOLNH ZHOOIRUPHGQHVV UXOHV SUHIHUHQFH UXOHV GR QRW VSHFLI\ JUDPPDWLFDOQHVV
5DWKHU WKH\ SLFN RXW D SUHIHUUHG VWUXFWXUDO GHVFULSWLRQ RXW RI D VHW RI ZHOOIRUPHG
VWUXFWXUHV /HUGDKO DQG -DFNHQGRII  XVH ZHOOIRUPHGQHVV UXOHV WR VSHFLI\ WKH
SRVVLEOH VWUXFWXUDO GHVFULSWLRQV D OLVWHQHU PLJKW DVVLJQ WR D PXVLFDO SLHFH S  7KHQ RXW
RI WKH SRVVLEOH VWUXFWXUDO GHVFULSWLRQV SUHIHUHQFH UXOHV GHVLJQDWH WKH VWUXFWXUDO
GHVFULSWLRQV WKDW FRUUHVSRQG WR H[SHULHQFHG OLVWHQHUV
 KHDULQJV RI DQ\ SDUWLFXODU SLHFH S
 7KH IROORZLQJ LV DQ H[DPSOH RI D SUHIHUHQFH UXOH

&RQVLGHU D VHTXHQFH RI IRXU QRWHV Q , Q Q Q $OO HOVH EHLQJ HTXDO WKH
WUDQVLWLRQ QQ PD\ EH KHDUG DV D JURXS ERXQGDU\ LI WKH WUDQVLWLRQ QQ LQYROYHV
D JUHDWHU LQWHUYDOLF GLVWDQFH WKDQ ERWK Q OQ DQG QQ
/HUGDKO 	 -DFNHQGRII  S 
:HVW HW DO  QRWH DQ DGYDQWDJH RI XVLQJ ERWK ZHOOIRUPHGQHVV UXOHV DQG
SUHIHUHQFH UXOHV 7KH ZHOOIRUPHGQHVV UXOHV JLYH DQ LQGLFDWLRQ RI ZKDW W\SHV RI VWUXFWXUHV
ZRXOG QHYHU EH IRXQG DQG WKH SUHIHUHQFH UXOHV JLYH D GHJUHH RI IOH[LELOLW\ WR WDNH DFFRXQW
RI LQGLYLGXDO GLIIHUHQFHV LQ PXVLFDO SHUFHSWLRQ S 
/HUGDKO DQG -DFNHQGRII  H[SODLQ WKH QHHG IRU SUHIHUHQFH UXOHV E\ GLIIHUHQFHV
LQ OLQJXLVWLF DQG PXVLF WKHRU\ ,Q OLQJXLVWLF WKHRU\ JUDPPDWLFDOLW\ LV FRQVLGHUHG WKH PRVW
LPSRUWDQW GLVWLQFWLRQ DPELJXLW\ ZKHWKHU D VWULQJ RI ZRUGV KDV PRUH WKDQ RQH VWUXFWXUH
ZLWK GLIIHUHQW PHDQLQJV LV D VHFRQGDU\ GLVWLQFWLRQ +RZHYHU DV PHQWLRQHG LQ 6HFWLRQ
 LQ PXVLF
JUDPPDWLFDOLW\ SHU VH SOD\V D IDU OHVV LPSRUWDQW UROH VLQFH DOPRVW DQ\ SDVVDJH RI
PXVLF LV SRWHQWLDOO\ YDVWO\ DPELJXRXV  LW LV PXFK HDVLHU WR FRQVWUXH PXVLF LQ D
PXOWLSOLFLW\ RI ZD\V 7KH UHDVRQ IRU WKLV LV WKDW PXVLF LV QRW WLHG GRZQ WR VSHFLILF
PHDQLQJV DQG IXQFWLRQV DV ODQJXDJH LV ,Q D VHQVH PXVLF LV SXUH VWUXFWXUH WR EH
SOD\HG ZLWK ZLWKLQ FHUWDLQ ERXQGV 7KH LQWHUHVWLQJ PXVLFDO LVVXHV XVXDOO\ FRQFHUQ
ZKDW LV WKH PRVW FRKHUHQW RU SUHIHUUHG ZD\ WR KHDU D SDVVDJH 0XVLFDO JUDPPDU
PXVW EH DEOH WR H[SUHVV WKHVH SUHIHUHQFHV DPRQJ LQWHUSUHWDWLRQV  $ SUHIHUUHG
VWUXFWXUDO GHVFULSWLRQ ZLOO WHQG WR UHODWH RWKHUZLVH GLVSDUDWH LQWXLWLRQV DQG UHYHDO
UHJXODU VWUXFWXUDO SDWWHUQV S 
ZKHUHDV OLQJXLVWLF WKHRU\ LV KLJKO\ FRQFHUQHG ZLWK JUDPPDWLFDOLW\ PXVLF WKHRU\
LV PXFK PRUH FRQFHUQHG ZLWK SUHIHUHQFH DPRQJ D FRQVLGHUDEOH QXPEHU RI
FRPSHWLQJ ZHOOIRUPHG JUDPPDWLFDO VWUXFWXUHV SS 
/HUGDKO DQG -DFNHQGRII  GLVFXVV ZKHWKHU WKHUH DUH D QXPEHU RI UXOH V\VWHPV
LQ OLQJXLVWLF WKHRU\ WKDW DUH FRPSDUDEOH WR SUHIHUHQFH UXOHV LQ PXVLF 7KH\ ILQG UXOHV RI
SUDJPDWLFV WR EH VLPLODU LQ QDWXUH WR SUHIHUHQFH UXOHV )RU H[DPSOH *ULFH
V 
PD[LPV RI FRQYHUVDWLRQ DUH VWDWHG LQ WHUPV RI WKH VSHDNHU EXW WKH\ FDQ HTXDOO\ DSSO\ WR
WKH SURFHVV RI LQWHUSUHWDWLRQ E\ WKH KHDUHU ZKHUH WKH\ DSSHDU DV SUHIHUHQFHV RQ KRZ WR
FRQVWUXH WKH VSHDNHU
V LQWHQGHG PHDQLQJ S  6R IRU H[DPSOH WKH PD[LP EH

UHOHYDQW FDQ EH VWDWHG IRU WKH OLVWHQHU DV SUHIHU WR DVVXPH WKDW WKH VSHDNHU LV FRQYH\LQJ
VRPHWKLQJ UHOHYDQW S 
+XJKHV  VXJJHVWV WKDW DQDO\VHV LQ ZKLFK UXOHV KDYH YDU\LQJ VWUHQJWKV
%HFNHU 	 %HFNHU  DUH RWKHU H[DPSOHV RI SUHIHUHQFH UXOH V\VWHPV RSHUDWLQJ ,Q D
GLVFXVVLRQ FRQFHUQLQJ UXOHV FRQIOLFWLQJ +XJKHV SURSRVHV WKDW SUHIHUHQFH UXOHV VLPLODU WR
WKRVH RI /HUGDKO DQG -DFNHQGRIIV DQDO\VLV PD\ EH XVHG WR UHVROYH FRQIOLFWV RI UXOHV E\
UDQNLQJ UXOHV
 VWUHQJWK .LSSHQ DQG %HO
V  JUDPPDU RI ,QGLDQ WDEOD GUXPPLQJ
LQFOXGHV ZHLJKWHG UXOHV WKDW JLYH SUREDELOLWLHV RI RFFXUUHQFH RI FHUWDLQ SDWWHUQV +XJKHV
VXJJHVWV WKLV LV DQRWKHU H[DPSOH RI D W\SH RI SUHIHUHQFH UXOH V\VWHP DQG SURSRVHV LW LV
EHFRPLQJ LQFUHDVLQJO\ DSSDUHQW WKDW PXVLFDO JUDPPDUV QHHG WR LQFRUSRUDWH VXFK
SUREDELOLVWLF HOHPHQWV S 
3UHIHUHQFH UXOHV PD\ DOVR EH VLPLODU WR YDULDEOH UXOHV LQ VRFLROLQJXLVWLF VWXGLHV
9DULDEOH UXOHV DUH PRGLILHG YHUVLRQV RI WKH NLQGV RI UXOHV IRXQG LQ WUDQVIRUPDWLRQDO
JHQHUDWLYH JUDPPDUV :DUGKDXJK  9DULDEOH UXOHV LQFOXGH SUREDELOLWLHV RI
RFFXUUHQFH EDVHG RQ WKH SUHVHQFH RU DEVHQFH RI FHUWDLQ IDFWRUV )RU H[DPSOH GHSHQGLQJ
RQ FHUWDLQ IDFWRUV VXFK DV VRFLDO FODVV DQG OHYHO RI IRUPDOLW\ WKHUH DUH SUREDELOLWLHV WKDW D
FHUWDLQ SKRQHPH ZLOO EH DGGHG RU RPLWWHG IURP VSHHFK 7KLV VHHPV WKHQ WR DGGUHVV
SUHIHUHQFH UDWKHU WKDQ ZHOOIRUPHGQHVV
 6SDWLR0RWRU &RQVLGHUDWLRQV
$Q DVSHFW RI PXVLFDO JUDPPDUV WKDW LV JHQHUDOO\ QRW FRQVLGHUHG LQ OLQJXLVWLF
JUDPPDUV LV VSDWLRPRWRU FRQVLGHUDWLRQV 7KHUH DUH FKDUDFWHULVWLFV RI PXVLF WKDW DUH
FRQVWUDLQHG E\ SK\VLFDO IDFWRUV VXFK DV WKH FRQVWUXFWLRQ RI DQ LQVWUXPHQW RU
FKDUDFWHULVWLFV RI KXPDQ PRYHPHQW %DLO\  SURSRVHV WKH QHHG WR FRQVLGHU WKH
H[WHQW WR ZKLFK WKH FUHDWLRQ RI PXVLFDO VWUXFWXUHV LV VKDSHG E\ VHQVRULPRWRU IDFWRUV

EHFDXVH WKHUH LV D UHODWLRQVKLS EHWZHHQ VRQLF SDWWHUQV RI PXVLF DQG KXPDQ PRYHPHQW
SS  
 WKH DFWLYLW\ RI PXVLF PDNLQJ LQYROYHV SDWWHUQHG PRYHPHQW LQ UHODWLRQVKLS WR WKH
DFWLYH VXUIDFH RI D PXVLFDO LQVWUXPHQW +XPDQ PRYHPHQW LV WKH SURFHVV WKURXJK
ZKLFK PXVLFDO SDWWHUQV DUH SURGXFHG 0XVLF LV WKH VRQLF SURGXFW RI DFWLRQ %DLO\
 S 
$V PHQWLRQHG LQ 6HFWLRQ  %DLO\ VXJJHVWV D SDUWLDO JUDPPDU IRU SOXFNLQJ
YDULDWLRQV RQ WKH UXEDE 7KHVH SOXFNLQJ YDULDWLRQV UHVXOW LQ SDWWHUQV WKDW FDQ EH KHDUG DV
GLVWLQFW IURP WKH PHORGLF SLWFK SDWWHUQV 7KH IROORZLQJ DUH H[DPSOHV RI UXOHV IURP WKLV
JUDPPDU
5XOH  ?? LV DQ LPSRVVLEOH FRPELQDWLRQ
5XOH  7KH PD[LPXP QXPEHU RI Y
V LQ D URZ LV 
Y  GRZQ VWURNH ?  XSVWURNH
%DLO\  FLWHG LQ +XJKHV  S 
5XOH  VWDWHV WKDW WKHUH ZLOO QHYHU EH WZR XSVWURNHV LQ D URZ 5XOH  VWDWHV WKDW QR PRUH
WKDQ  GRZQ VWURNHV ZLOO RFFXU LQ D URZ %DLO\ VXJJHVWV WKDW WKH SDWWHUQV WKDW RFFXU PLJKW
EH H[SODLQHG E\ OLPLWDWLRQV RI PRWRU WHFKQLTXH DV ZHOO DV DHVWKHWLF FRQVLGHUDWLRQV
+XJKHV  S  ,W LV D GLIILFXOW PRYH WR EHJLQ D PDWUD D XQLW RIIRXU SOXFNV RU
OHVV ZLWK DQ XSVWURNH 9LUWXRVR SHUIRUPHUV PD\ GHOLEHUDWHO\ EHJLQ D PDWUD ZLWK DQ
XSVWURNH EXW WKH\ PD\ GHOD\ WKH SOD\LQJ RI WKH QRWH 7KH V\QFRSDWLRQ WKDW UHVXOWV PD\ EH
WKHUH IRU DHVWKHWLF UHDVRQV RU LW PD\ EH WKHUH IRU SK\VLFDO UHDVRQV
7KH  VSDWLDO SURSHUWLHV RI DQ LQVWUXPHQW PD\ LQIOXHQFH WKH VKDSH RI WKH PXVLF
SOD\HG RQ LW %DLO\  SS  )RU H[DPSOH LQ DQDO\]LQJ WKH PXVLF RI +HFWRU
%HUOLR] LW LV XVHIXO WR NQRZ WKDW KH RIWHQ ZRUNHG RXW KDUPRQLF SURFHGXUHV RQ D JXLWDU
DQG WKDW WKH VWUXFWXUH RI WKH LQVWUXPHQW LQIOXHQFHG PDQ\ RI KLV FKRUG VHTXHQFHV
%ODFNLQJ  FLWHG LQ %DLO\  S 
%ODFNLQJ  JLYHV DQ H[DPSOH RI D PXVLFDO V\VWHP LQ =DPELD WKDW LV GHWHUPLQHG
E\ ILQJHU PRYHPHQW SDWWHUQV UDWKHU WKDQ E\ VRQLF SDWWHUQV 7XQHV PHORGLHV SOD\HG RQ

WKH NDOLPED PELUDV D NLQG RI WKXPE SLDQR DUH IRUPHG E\ UHODWLRQVKLSV EHWZHHQ WKH
SDWWHUQV RI WKH PRYHPHQW RI WKH OHIW DQG ULJKW WKXPEV WKH SDWWHUQV RI UK\WKPV ZLWK ZKLFK




7KLV V\VWHP LV FRQWUDVWHG WR WKH QGLPED DQRWKHU NLQG RI WKXPE SLDQR LQ ZKLFK WKH VRQLF
SDWWHUQV RI WKH PHORG\ DUH WKH RUJDQL]LQJ IDFWRU WKH SK\VLFDO WKXPE PRYHPHQWV DUH
VXERUGLQDWH WR WKH UHTXLUHPHQWV RI WKH VRQJ S 
%DLO\  FRQFOXGHV
,I WKH VWXG\ RI PXVLF DQG FRJQLWLRQ LV WR SURFHHG IURP WKH FXOWXUH VSHFLILF WR WKH
XQLYHUVDO WKHQ D ZLGHU DSSURDFK PXVW EH DGRSWHG RQH WKDW LQFOXGHV UHFRJQLWLRQ RI
WKH SRVVLELOLW\ WKDW PXVLF PD\ EH DV PXFK D PRWRU HYHQW DV D VRQLF HYHQW DV ZHOO
DV RI FRXUVH D VRFLDO IDFW S 
7KXV D FRPSOHWH PXVLFDO JUDPPDU PD\ QHHG D VSDWLRPRWRU GLPHQVLRQ LQWHUDFWLQJ ZLWK
WKH VRQLF DVSHFWV RI WKH PXVLF +XJKHV 
 ([WUD0XVLFDO &RQVLGHUDWLRQV
-XVW DV WKHUH DUH UHVHDUFKHUV ZKR ZDQW WR LQFOXGH VRFLDO FRQWH[W ZKDW PLJKW EH
FRQVLGHUHG H[WUDOLQJXLVWLF E\ VRPH LQ OLQJXLVWLF JUDPPDUV WKHUH DUH UHVHDUFKHUV ZKR
ZDQW WR LQFOXGH ZKDW PLJKW EH FRQVLGHUHG H[WUDPXVLFDO FRQWH[W DV D SDUW RI PXVLFDO
JUDPPDUV 7KH VRFLDO FRQWH[W PLJKW UHTXLUH IRU H[DPSOH D FHUWDLQ QXPEHU RU JHQGHU RI
SDUWLFLSDQWV RU D FHUWDLQ WLPH RI \HDU RU GD\ IRU SHUIRUPDQFH +XJKHV  +XJKHV
 LQFOXGHV VXFK H[WUDPXVLFDO FRQWH[WXDO UXOHV LQ KLV JUDPPDU RI D JHQUH RI -DYDQHVH
PXVLF KRZHYHU WKHVH UXOHV DUH QRW IRUPDOL]HG 7KH IROORZLQJ LV DQ H[DPSOH RI DQ H[WUD
PXVLFDO FRQWH[WXDO UXOH
&KRRVH RQH RI VL[ SDWKHW 6,0 6,6 6,1 3,0 3,1 3,%
7KH FKRLFH LV QRW IUHH EXW LV FRQVWUDLQHG E\ IDFWRUV VXFK DV WLPH RI QLJKW GUDPDWLF
JHQUH HWF  $W , DP LQ D ZD\DQJ NXOLW SHUIRUPDQFH 6,6 PXVW QRUPDOO\ EH
FKRVHQ +XJKHV  S 
7KHVH UHIHU WR SDUWLFXODU PRGHV DQG WXQLQJ V\VWHPV

:HVW HW DO  DOVR QRWH WKDW VWUXFWXUH FDQ EH XQGHUVWRRG LQ SDUW E\ UHIHUHQFH
WR H[WUDPXVLFDO RU KLVWRULFDO FRQWH[W )RU H[DPSOH LQ DGGLWLRQ WR WKH FRQVWUDLQWV RI WKH
LQVWUXPHQWV WKHUH DUH DOVR FRQVLGHUDWLRQV VXFK DV PXVLF WKDW LV GHYHORSHG IRU GDQFLQJ RU
VRQJV WKDW UHTXLUH SKUDVLQJ WKDW WDNHV LQWR DFFRXQW EUHDWKLQJ DQG PDNHV OLQJXLVWLF VHQVH
,Q DGGLWLRQ OLVWHQHUV PD\ DVVLJQ GLIIHUHQW VWUXFWXUHV GHSHQGLQJ XSRQ KRZ IDPLOLDU WKH\ DUH
ZLWK WKH PXVLF :HVW HW DO  RU RQ WKH SHUIRUPDQFH RI D SLHFH 6XQGEHUJ 	
/LQGEORP 
 &RQFOXVLRQ
/LQJXLVWLF DQG PXVLFDO JUDPPDUV VKDUH VRPH FKDUDFWHULVWLFV DQG GLIIHU LQ RWKHUV
6LPLODULWLHV LQFOXGH WKH QRWLRQV RI GHHS DQG VXUIDFH VWUXFWXUH UXOHV DFWLQJ RQ KLHUDUFKLFDO
VWUXFWXUHV UXOH FRQIOLFWV DQG VROXWLRQV YDULDEOH UXOHV DQG WKH QHHG LQ JHQHUDO IRU FRQWH[W
VHQVLWLYHUXOHV %HFDXVH FRQWH[WVHQVLWLYH UXOHV DUH GLIILFXOW WR PDQDJH D QXPEHU RI
PXVLFDO JUDPPDUV XVH WUDQVIRUPDWLRQV WR PDNH WKH FRPSXWDWLRQDO WDVN HDVLHU
'LIIHUHQFHV EHWZHHQ OLQJXLVWLF DQG PXVLFDO JUDPPDUV DUH WKH UHVXOW RI GLIIHUHQFHV
LQ WKH IXQFWLRQV RI ODQJXDJH DQG PXVLF 0XVLFDO JUDPPDWLFDOLW\ LV PXFK PRUH DPELJXRXV
WKDQ ODQJXDJH JUDPPDWLFDOLW\ :HVW HW D,  7KH QRWLRQ RI ZHOOIRUPHG QHVV LV
SHUKDSV PRUH LPSRUWDQW LQ OLQJXLVWLF JUDPPDUV WKDQ LQ PXVLFDO JUDPPDUV /HUGDKO 	
-DFNHQGRII  :HVW HW D,  7KLV LV EHFDXVH OLQJXLVWLF JUDPPDUV KDYH WR FRQYH\
PHDQLQJ ,Q PXVLF
WKH JUDPPDU VHUYHV WR FRQVWUDLQ WKH PXVLF VR DV WR FUHDWH H[SHFWDWLRQ WR VRPH
H[WHQW WR YLRODWH WKDW H[SHFWDWLRQ HQKDQFH PHPRUDELOLW\ DQG E\ WKHVH RU RWKHU
PHDQV SURYLGH OLVWHQLQJ VDWLVIDFWLRQ PHDQLQJ DV HPERGLHG LQ D FRGLILHG IUDPHZRUN
RI VLJQLILFDWLRQ GRHV QRW VHHP WR EH LQWULQVLF WR PXVLF :HVW HW DO  S 
5HVHDUFKHUV ZULWLQJ JUDPPDUV IRU PXVLFDO V\VWHPV JHQHUDOO\ WDNH HLWKHU D V\QWKHWLF
RU DQDO\WLF DSSURDFK ,Q HLWKHU FDVH WKH JUDPPDU LV D UHSUHVHQWDWLRQ RI PXVLFDO
NQRZOHGJH RU FRPSHWHQFH %HFDXVH RI WKH FRPSOH[LW\ RI WKH VXEMHFW PRVW PXVLFDO

JUDPPDUV IRFXV RQ D VLQJOH DVSHFW RI PXVLF VXFK DV WKH SLWFK RI WKH PHORG\ DQG OHDYH RXW
RWKHUV VXFK DV KDUPRQ\ ,QFOXGLQJ VRFLDO DQG RWKHU H[WUDPXVLFDO FRQWH[WV LQ PXVLFDO
JUDPPDUV DUH WRSLFV IRU IXUWKHU UHVHDUFK
&+$37(5 
$ 3$57,$/ *5$00$5 )25 %$/,1(6( .27(.$1
 ,QWURGXFWLRQ
7KLV FKDSWHU DGGUHVVHV GLUHFWO\ WKH TXHVWLRQV FRQFHUQLQJ %DOLQHVH PXVLFLDQV

NQRZOHGJH RI NRWHNDQ DQG LWV VWUXFWXUH DQG WKH UHSUHVHQWDWLRQ RI WKLV FRPSHWHQFH LQ WKH
IRUP RI D JUDPPDU $V PHQWLRQHG SUHYLRXVO\ NRWHNDQ LV WKH HODERUDWLRQ RI WKH FRUH
PHORG\ SRNRN WKH NRWHNDQ UHODWHV WR WKH SRNRN LQ VSHFLILF ZD\V .RWHNDQ LV FRPSRVHG
RI WZR LQGLYLGXDO SDUWV SRORV DQG VDQJVLK 7KHVH VHSDUDWH SDUWV LQWHUORFN LQ VSHFLILF ZD\V
WR IRUP D FRPSRVLWH NRWHNDQ PXVLFDO OLQH *LYHQ WKH SRORV SDUW RI D NRWHNDQ HYHQ RQH
QRW KHDUG SUHYLRXVO\ D %DOLQHVH PXVLFLDQ ZRXOG XVXDOO\ EH DEOH WR FRPH XS ZLWK D VDQJVLK
SDUW TXLWH HDVLO\ DQG VSRQWDQHRXVO\ 7KXV LW DSSHDUV WKHUH DUH UXOHV WKDW UHODWH WKH SDUWV WR
HDFK RWKHU $ JUDPPDU RI %DOLQHVH NRWHNDQ LQFOXGHV DQ H[SOLFLW IRUPDOL]DWLRQ RI WKHVH
UXOHV
6HFWLRQ  SUHVHQWV EDFNJURXQG LQIRUPDWLRQ DERXW %DOLQHVH JDPHODQ PXVLF LQ
RUGHU WR SURYLGH FRQWH[W IRU WKH UXOHV ZKLFK DUH SUHVHQWHG LQ 6HFWLRQ 
 %DOLQHVH *DPHODQ 0XVLF  %DFNJURXQG
7KHUH DUH QXPHURXV VW\OHV RI %DOLQHVH JDPHODQ PXVLF 7KLV VWXG\ GHVFULEHV
DVSHFWV RI WKH PRGHUQ JDPHODQ JRQJ NHE\DU VW\OH 7KH IRFXV RI WKLV VWXG\ LV WKH JDQJVD
ZKLFK LV EULHIO\ GHVFULEHG LQ 6HFWLRQ  6HFWLRQ  GHVFULEHV WKH SOD\LQJ WHFKQLTXH
RI NRWHNDQ RQ WKH JDQJVD 7KH JHQHUDO VWUXFWXUH RI %DOLQHVH JDPHODQ PXVLF DQG LWV
KLHUDUFKLFDO QDWXUH LV GHVFULEHG LQ 6HFWLRQ 

 7KH *DQJVD
7KH JDQJVD LV D EURQ]H LGLRSKRQH WKDW LV VWUXFN ZLWK D KDUG ZRRGHQ PDOOHW 7KH
EURQ]H NH\V DUH VXVSHQGHG RQ OHDWKHU VWUDSV RYHU EDPERR UHVRQDWLQJ WXEHV 7KH NH\V
UDQJH LQ VL]H IURP DSSUR[LPDWHO\ ,  WR  LQFKHV LQ ZLGWK DQG  WR  LQFKHV LQ OHQJWK
7KH NH\V DUH EHYHOHG DQG PXVLFLDQV VWULNH WKH PLGGOH SRUWLRQ WKXV WKH DFWXDO DUHD IRU
VWULNLQJ D NH\ LV DERXW KDOI WKH VL]H RI WKH NH\ 7KH OD\RXW RI WKH NH\ERDUG LV JLYHQ LQ
)LJXUH 
' ( * $ & ' ( * $ &
)LaXUH  $UUDQJHPHQW RI NH\V RQ WKH JDQJVD
7KH VFDOH WKHQ FRQVLVWV RI WKHVH QRWHV ' ( * $ FV 0RYLQJ IURP RQH RI WKHVH WRQHV
WR WKH QH[W LV FRQVLGHUHG RQH VWHS RU FRQMXQFW PRWLRQ 7RQHV QH[W WR HDFK RWKHU LQ WKH
VFDOH DUH FDOOHG DGMDFHQW" )RU H[DPSOH ( WR * LV FRQMXQFW PRWLRQ RU RQH VWHS ( DQG *
DUH DGMDFHQW ( WR $ LV WZR VWHSV ( WR & LV WKUHH VWHSV DQG VR RQ
,Q PRVW JDPHODQ JRQJ NHE\DU WKHUH DUH HLJKW JDQJVD LQYROYHG LQ SOD\LQJ WKH
NRWHNDQ SDUW RI D SLHFH 9LWDOH  7KH\ DUH GLYLGHG LQWR WZR JURXSV IRXU SHPDGH
DQG IRXU NDQWLODQ 7KH NDQWLODQ DUH WXQHG DQ RFWDYH DERYH WKH SHPDGH ,Q HDFK JURXS RI
IRXU WZR LQVWUXPHQWV DUH DVVLJQHG WR WKH SRORV SDUW WZR WR WKH VDQJVLK SDUW 6HH )LJXUH

7KH QRWHV JLYHQ DUH DSSUR[LPDWLRQV 7KH WXQLQJ V\VWHPV RI %DOLQHVH PXVLF DUH GLIIHUHQW IURP WKDW RI
:HVWHUQ WRQDO PXVLF 7KH V\VWHP GHVFULEHG LQ WKLV VWXG\ LV SHORJ D VHYHQQRWH V\VWHP IURP ZKLFK ILYH
WRQH SHQWDWRQLF VFDOHV DUH H[WUDFWHG 7KH QRWHV DUH RIWHQ UHSUHVHQWHG DV ' (E * $E & RU DV '( * $
& ,Q WKH WH[W RI WKLV SDSHU VKDUSV DQG IODWV DUH OHIW RXW
$GMDFHQW PHDQV WRQDOO\ DGMDFHQW DV RSSRVHG WR WHPSRUDOO\ DGMDFHQW ZKLFK PHDQV WZR QRWHV RFFXU




B3RORVBB , , 3RORV 6DQJVLK
3RORV
UBa.$17,/$1
6DQJVLK , , 6DQJVLK 3RORV
)LJXUH  *DQJVDV DQG DVVLJQPHQWV RI SRORV DQG VDQJVLK SDUWV
 3OD\LQJ 7HFKQLTXH
$Q LPSRUWDQW IDFWRU LQ XQGHUVWDQGLQJ WKH VWUXFWXUH DQG UXOHV RI NRWHNDQ LV WKH
WHFKQLTXH ZLWK ZKLFK NRWHNDQ LV SHUIRUPHG 9LWDOH  GHVFULEHV WKLV WHFKQLTXH
7KH WHFKQLTXH XVHG WR SOD\ WKH JDQJVD LV FULWLFDO LQ WKH H[HFXWLRQ RI NRWHNDQ SDUWV
7KH ZRRGHQ PDOOHW XVHG WR VWULNH WKH NH\V LV KHOG LQ RQH KDQG OHDYLQJ WKH RWKHU
KDQG IUHH WR GDPS WKH NH\
V YLEUDWLRQ DIWHU LW LV VWUXFN 7KH PRWLRQ RI WKH GDPSLQJ
KDQG WKHUHIRUH PLUURUV WKDW RI WKH SOD\LQJ KDQG IROORZLQJ LW DORQJ DV LWV VKDGRZ
S
7KH GDPSLQJ RI NH\V LV MXVW DV LPSRUWDQW DV WKH VWULNLQJ RI NH\V DQG PXVW EH SUHFLVH 7KLV
LV EHFDXVH ZKHUH RQH VRXQG HQGV DQRWKHU RIWHQ EHJLQV
7KH QRWH PXVW EH VKDUSO\ GHILQHG ERWK LQ LWV DWWDFNWKH H[DFW PRPHQW LQ ZKLFK LW
LV VWUXFN DQG WKHUHE\ SODFHG UK\WKPLFDOO\DQG LQ LWV GLVDSSHDUDQFH DV ZHOO ZKHUH
DQRWKHU QRWH RU D UHVW ZLOO VWDUW 7KH UHDVRQ LV WKDW WKH IROORZLQJ QRWH ZLOO RIWHQ EH
LQ DQRWKHU SDUW RI WKH NRWHNDQ SHUIRUPHG E\ D GLIIHUHQW JURXS RI SOD\HUV S 
 6WUXFWXUH
$V PHQWLRQHG LQ &KDSWHU , %DOLQHVH JDPHODQ PXVLF LV KLHUDUFKLFDOO\ VWUXFWXUHG RU
GLYLGHG LQWR OD\HUV RI SKUDVHV )LJXUH  LOOXVWUDWHV WKH KLHUDUFKLFDO SKUDVLQJ VWUXFWXUH DQG
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)L?OXUH  +LHUDUFKLFDO SKUDVLQJ VWUXFWXUH RI %DOLQHVH JDPHODQ PXVLF
7KH QXPEHUV LQ )LJXUH  FRUUHVSRQG WR WKH QXPEHU RI EHDWV LQ D SKUDVH 3RLQWV
ZKHUH D EDQG F FRLQFLGH DUH WKH PRVW VWUXFWXUDOO\ LPSRUWDQW 3RLQWV ZKHUH EDQG F
FRLQFLGH DUH DOVR VWUXFWXUDOO\ LPSRUWDQW EXW OHVV VR 6WLOO OHVV LPSRUWDQW DUH SRLQWV F
7KXV ZKDW DSSHDUV DV VWUXFWXUDOO\ LPSRUWDQW DW RQH OHYHO PD\ QRW EH LPSRUWDQW DW D KLJKHU
OHYHO )RU H[DPSOH LQ OHYHO & SRLQW F LV VWUXFWXUDOO\ LPSRUWDQW EXW DW OHYHO % LW LV QRW
7KH OD\HUV RI SKUDVHV DUH SXQFWXDWHG E\ WKH FRORWRPLF LQVWUXPHQWV 7KH ODUJHVW JRQJ
NQRZQ DV JRQJ DJHQJ RU VLPSO\ JRQJ PDUNV WKH ORQJHVW SKUDVHV ,Q )LJXUH  WKH ODUJHVW
JRQJ ZRXOG EH PDUNLQJ WKH OHYHO $ SKUDVHV LH SOD\LQJ DW WKH SRLQWV PDUNHG D ZKLFK
FRUUHVSRQG WR WKH VW EHDW RI D  EHDW SKUDVH"
)LJXUH  LOOXVWUDWHV D W\SLFDO OD\HULQJ RI LQVWUXPHQWV DQG WKHLU SDUWV LQ DQ EHDW
SKUDVH
,27KH LGHD WKDW WKH JRQJ PDUNV WKH ILUVW EHDW RI D SKUDVH LV KRZ D :HVWHUQ PXVLFLDQ IHHOV WKH EHDWV
%DOLQHVH PXVLFLDQV DFWXDOO\ IHHO WKH JRQJ RQ WKH ODVW EHDW RI D SKUDVH %HFDXVH WKH PXVLF LV F\FOLFDO LW FDQ
EH GHVFULEHG HLWKHU ZD\ 6LQFH WKLV SDSHU LV ZULWWHQ IRU UHDGHUV IDPLOLDU ZLWK :HVWHUQ WRQDO PXVLF WKH
VWUXFWXUDOO\ LPSRUWDQW SRLQWV ZLOO EH GHVFULEHG DV RFFXUULQJ DW WKH EHJLQQLQJ RI SKUDVHV
,QVWUXPHQW        
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)LJXUH  'LVSOD\ RI D W\SLFDO OD\HULQJ RI LQVWUXPHQWDO SDUWV LQ DQ EHDW SKUDVH
,Q )LJXUH  [
V FRUUHVSRQG WR QRWHV EHLQJ SOD\HG 7KH KLJKHU WRQHG LQVWUXPHQWV
DUH SOD\LQJ IDVWHU WKDQ ORZHU WRQHG LQVWUXPHQWV E\ HYHQ PXOWLSOHV 7KH JDQJVDV SOD\LQJ
WKH NRWHNDQ SOD\ WKH IDVWHVW 7KH FDOXQJV RIWHQ SOD\ WKH FRUH PHORG\ 7KH MHJRJDQ D
ORZHU WRQHG LQVWUXPHQW WKDQ WKH FDOXQJ SOD\V VORZHU WKDQ WKH FRUH PHORG\ %DOLQHVH
PXVLF LV F\FOLFDO DQG PHWULFDO LH KDV VWURQJ DQG ZHDN EHDWV 6WUXFWXUDOO\ LPSRUWDQW
SRLQWV DUH DW VWURQJ EHDWV DQG DUH PDUNHG E\ OD\HUV RI LQVWUXPHQWV FRLQFLGLQJ ,Q WKLV
H[DPSOH WKH VWUXFWXUDOO\ PRVW LPSRUWDQW SRLQWV DUH EHDWV , DQG  %HDWV   DQG  DUH
OHDVW LPSRUWDQW
 5XOHV LQ %DOLQHVH *DPHODQ 0XVLF
5XOHV LQ %DOLQHVH JDPHODQ PXVLF IDOO LQWR VHYHUDO FDWHJRULHV , , : 9LWDOH SHUVRQDO
FRPPXQLFDWLRQ  7KHVH FDWHJRULHV FDQ EH FRQVLGHUHG WR IRUP D KLHUDUFK\
, *OREDO 5XOHV *HQHUDO FRQVWUDLQWV RQ DOO PXVLFDO PHORGLF OLQHV DQG JHQHUDO
WHQGHQFLHV LQ WKH VWUXFWXUH RI WKH PXVLF RYHUDOO
 .RWHNDQ JHQHUDO UXOHV ,QFOXGHV WKH UHODWLRQVKLS RI NRWHNDQ WR WKH FRUH
PHORG\
 &RQVWUDLQWV RQ 3RORV DQG 6DQJVLK DV LQGLYLGXDO OLQHV
 5XOHV IRU 3RORV DQG 6DQJVLK LQWHUDFWLRQ ,QFOXGHV UXOHV IRU GHULYLQJ VDQJVLK
IURP SRORV
OL7KH FDWHJRULHV SUHVHQWHG KHUH DUH WKRVH WKDW GLUHFWO\ DIIHFW NRWHNDQ 7KHVH DUH QRW QHFHVVDULO\ WKH RQO\
FDWHJRULHV RI UXOHV LQ %DOLQHVH PXVLF

5XOHV IRU XSSHU OHYHOV DSSO\ WR ORZHU OHYHOV DV ZHOO 7KXV D FRUH PHORG\ LV FRQVWUDLQHG E\
, ZKLOH D VDQJVLK SDUW LV FRQVWUDLQHG E\ OHYHOV ,  
7KH UXOHV DQG JHQHUDOL]DWLRQV LQ WKH QH[W VHFWLRQV RI WKLV FKDSWHU DUH EDVHG RQ
9LWDOH  SHUVRQDO FRPPXQLFDWLRQ  DQG WKH VFRUHV
" LQ $SSHQGL[ $
*HQHUDOL]DWLRQV DOWKRXJK QRW IRUPDO UXOHV DUH SUHVHQWHG IRU FDWHJRULHV , DQG  DERYH
6HFWLRQV  DQG  UHVSHFWLYHO\ 7KH IRFXV RI WKLV VWXG\ LV RQ WKH UXOHV FRQFHUQLQJ
FDWHJRULHV  DQG  6HFWLRQV  DQG  $ OLVWLQJ RI DOO WKH UXOHV DQG
JHQHUDOL]DWLRQV LV JLYHQ LQ $SSHQGL[ % IRU HDV\ UHIHUHQFH
 *OREDO 5XOHV
7KH IROORZLQJ DUH JHQHUDOL]DWLRQV IRU %DOLQHVH JDPHODQ PXVLF *5  *OREDO 5XOH
*5, 7KH SDUWV RI WKH HQVHPEOH FRLQFLGH DW VWUXFWXUDOO\ LPSRUWDQW SRLQWV 7KHVH
SRLQWV DUH PHWULFDOO\ VWURQJ SRLQWV




7KH JHQHUDO UXOHV IRU NRWHNDQ DV DQ HODERUDWLRQ RI WKH SRNRN DUH DV IROORZV .*  
.RWHNDQ *HQHUDOL]DWLRQ
.* , $W VWUXFWXUDOO\ LPSRUWDQW SRLQWV LQ D SLHFH WKH NRWHNDQ PHHWV XS ZLWK LH
MRLQV DW WKH XQLVRQ RU RFWDYH ZLWK WKH FRUH  7KLV UXOH LV D VSHFLILF FDVH RI
*5,
.* 7KH NRWHNDQ VKRXOG VXUURXQG WKH QRWHV RI WKH FRUH PHORG\ )RU H[DPSOH
LI WKH FRUH PDNHV D MXPS XS WKH NRWHNDQ PRYHPHQW LV WR IROORZ LW XS ,I
WKH FRUH PRYHPHQW LV GRZQZDUG WKH NRWHNDQ ZLOO IROORZ LW GRZQZDUG
7KH VFRUHV SUHVHQWHG LQ WKLV VWXG\ DUH ZULWWHQ LQ :HVWHUQ QRWDWLRQ %DOLQHVH PXVLFLDQV JHQHUDOO\ GR QRW
XVH D ZULWWHQ QRWDWLRQ V\VWHP IRU %DOLQHVH PXVLF
,QOHUYDO MXPSV JUHDWHU WKDQ  VWHSV GR RFFXU EXW WKH\ DUH QRW FRPPRQ
7KH NRWHNDQ PD\ PHHW XS ZLWK WKH SRNRN DW RWKHU SRLQWV ZKLFK DUH QRW VWUXFWXUDOO\ LPSRUWDQW DV ZHOO

.* 7KH SRORV LV XVXDOO\ WKH SDUW RI WKH NRWHNDQ WKDW PHHWV XS ZLWK LH MRLQV DW
WKH XQLVRQ RU RFWDYH ZLWK WKH SRNRN DW VWUXFWXUDOO\ LPSRUWDQW EHDWV 7KLV
DIIHFWV WKH SRORVWRVDQJVLK UXOHV JLYHQ LQ 6HFWLRQ 
.* 7KH NRWHNDQ DV D OLQH LV FRQWLQXRXV LH WKHUH VKRXOG QRW EH EUHDNV LQ
VRXQG
7KH FRQVWUDLQWV RQ NRWHNDQ DV D PXVLFDO OLQH IROORZ *5 WKDW LV WKH LQWHUYDOV
EHWZHHQ VHTXHQWLDO QRWHV DUH RQH RU WZR VWHSV
)LJXUH  LQ $SSHQGL[ $ LV DQ H[DPSOH RI D NRWHNDQ OLQH WRS VWDII DQG D SRNRN
OLQH ERWWRP VWDII 7KH SRORV SDUW FRUUHVSRQGV WR WKH QRWHV ZLWK WKH VWHPV SRLQWLQJ
GRZQ WKH VDQJVLK SDUW FRUUHVSRQGV WR WKH QRWHV ZLWK VWHPV SRLQWLQJ XS 7KH NRWHNDQ
VXUURXQGV WKH SRNRN LQ WKDW LW KRYHUV DURXQG WKH ( DQG $ ZKLFK DUH DOVR LQ WKH SRNRN
.* %RWK WKH SRNRN DQG NRWHNDQ OLQHV DUH PDGH XS RI FRQMXQFW DQG  VWHS PRWLRQ
*5 7KH NRWHNDQ OLQH GRHV QRW KDYH EUHDNV LQ LW .*
,Q WKLV H[DPSOH DW SRLQWV PDUNHG D DQG E WKH NRWHNDQ PDWFKHV XS H[DFWO\ ZLWK WKH
SRNRN RQ HYHU\ SRNRN QRWH .*  $W WKH SRLQWV PDUNHG D WKH SRORV PDWFKHV XS ZLWK
WKH SRNRN .* +RZHYHU DW WKH SRLQWV PDUNHG E WKH SRORV SDUW GRHV QRW PDWFK XS
WKH VDQJVLK SDUW PDWFKHV XS ,Q WKHVH LQVWDQFHV .*  LV IROORZHG DOWKRXJK .* LV QRW
: 9LWDOH SHUVRQDO FRPPXQLFDWLRQ  VWUHVVHV WKDW WKHVH JHQHUDOL]DWLRQV DUH
WHQGHQFLHV LQ WKH PXVLF ,Q DGGLWLRQ ZKHQ WKH NRWHNDQ RU SRORV GRHV QRW PDWFK XS ZLWK
WKH SRNRN DW FHUWDLQ SRLQWV DV PHQWLRQHG SUHYLRXVO\ LW PD\ EH WKH FDVH WKDW DW D KLJKHU
OHYHO LQ WKH KLHUDUFK\ WKH SRLQWV LQ TXHVWLRQ DUH QRW VWUXFWXUDOO\ LPSRUWDQW 7KXV ZKDW PD\
DSSHDU DV D YLRODWLRQ RI .* , RU .* DW RQH OHYHO RI SKUDVLQJ PD\ EH DQG LQ IDFW XVXDOO\
LV SHUIHFWO\ ILQH DW D KLJKHU OHYHO
$V PHQWLRQHG LQ &KDSWHU  D %DOLQHVH PXVLFLDQ LI JLYHQ D NRWHNDQ FDQ XVXDOO\
H[WUDFW WKH FRUH PHORG\ RU DW OHDVW DQ RXWOLQH RI WKH FRUH 7KLV LV EHFDXVH DW VWUXFWXUDOO\
LPSRUWDQW SRLQWV WKH NRWHNDQ DQG SRNRN SOD\ WKH VDPH WRQH .*  6WUXFWXUDOO\ LPSRUWDQW
:KHQ DQ H[DPSOH LOOXVWUDWHV SDUWLFXODU UXOHV WKH UXOHV DUH SUHVHQWHG LQ SDUHQWKHVLV

SRLQWV FDQ EH LGHQWLILHG EHFDXVH WKH\ DUH PHWULFDOO\ VWURQJ WKH OD\HUV RI SKUDVHV FRLQFLGH
DQG WKH LQVWUXPHQWDO SDUWV FRLQFLGH *5 , +RZHYHU D JLYHQ FRUH PD\ KDYH YDULRXV
NRWHNDQ WKDW ZLOO ILW LW )RUPDO UXOHV WKDW JHQHUDWH NRWHNDQ JLYHQ D FRUH DUH EH\RQG WKH
VFRSH RI WKLV VWXG\
 5XOHV IRU 3RORV DQG 6DQJVLK DV ,QGLYLGXDO /LQHV
3RORV DQG VDQJVLK DV LQGLYLGXDO OLQHV IROORZ WKH VDPH VHW RI FRQVWUDLQWV 36/  
3RORV6DQJVLK /LQH
36/ , 1HYHU PRUH WKDQ  QRWHV DUH SOD\HG LQ D URZ LH ,  RU  QRWHV DUH SOD\HG
DQG WKHQ WKHUH PXVW EH D UHVW
36/ 2QO\ VLQJOH UHVWV  DUH DOORZHG LH WKHUH DUH QHYHU  RU PRUH UHVWV LQ D
URZ
36/ 1HYHU  QRWHV RI WKH VDPH SLWFK DUH SOD\HG LQ D URZ  RI WKH VDPH SLWFK
LQ D URZ LV DOVR UDUH
36/ 3LWFKHV RI WKH VFDOH DUH DGMDFHQW ZKHQ WHPSRUDOO\ DGMDFHQW ,I WKHUH LV D UHVW
LQ EHWZHHQ WKHQ WKH WRQHV GR QRW KDYH WR EH DGMDFHQW
7KHVH UXOHV FDQ EH IRUPDOL]HG DQG VXFFLQFWO\ H[SUHVVHG LQ WKH IROORZLQJ SKUDVH VWUXFWXUH
UXOHV ,WHPV DSSHDULQJ LQ  
V DUH RSWLRQDO
/HW 36/  SRORV RU VDQJVLK OLQH
13  QRWH SKUDVH
5  UHVW
D  QRWH
E  DGMDFHQW QRWH WR D
5HVWV DUH QRW VLPSO\ DEVHQFHV RI VRXQG $ UHVW LV D SHULRG RI VLOHQFH ZLWK D VSHFLILF OHQJWK 5HVWV KDYH D
WLPH YDOXH MXVW DV QRWHV GR

3KUDVH 6WUXFWXUH 5XOHV IRU *HQHUDWLQa 3RORV DQG 6DQaVLK /LQHV
36/ ª 5 13,
13 ª D E D 5 13
7KHVH SKUDVH VWUXFWXUH UXOHV FDQ EH H[SUHVVHG LQ D UHFXUVLYH WUDQVLWLRQ QHWZRUN )LJXUH 
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)LaXUH  7UDQVLWLRQ QHWZRUN IRU JHQHUDWLQJ SRORV DQG VDQJVLK OLQHV
7KHVH UXOHV DSSO\ WR SRORV DQG VDQJVLK OLQHV DW DQ\WLPH  7KH\ DUH QRW GHSHQGHQW
RQ WKH SKUDVLQJ VWUXFWXUH RI WKH PXVLF )LJXUH  LOOXVWUDWHV VDPSOH SDWWHUQV WKDW WKLV
JUDPPDU VSHFLILFDOO\ WKH 13 UHZULWH UXOH JHQHUDWHV DQG FRUUHVSRQGLQJ QRWH SDWWHUQV
7KHVH EDVLF QRWH SDWWHUQV DUH IRXQG WKURXJKRXW NRWHNDQ ,Q WKH ILJXUH HDFK FROXPQ
UHSUHVHQWV D EHDW DQ HPSW\ ER[ UHSUHVHQWV D UHVW 7KH URZV UHSUHVHQW DGMDFHQW WRQHV ;
V
UHSUHVHQW QRWHV SOD\HG
7KLV UXOH PDNHV LW SRVVLEOH  EHJLQ D SRORV RU VDQJVLK OLQH ZLWK D UHVW 7KLV UXOH FRPELQHG ZLWK WKH 13
UXOH HQVXUHV WKDW WKHUH ZLOO QRW EH WZR UHVWV LQ D URZ








)LJXUH  3DWWHUQV JHQHUDWHG E\ WKH 13 SKUDVH VWUXFWXUH UXOH DQG FRUUHVSRQGLQJ QRWH
SDWWHUQV
%HFDXVH WKH 13 UXOH LV UHFXUVLYH WKHVH SDWWHUQV FDQ EH FRQFDWHQDWHG WR IRUP DQ
LQILQLWH QXPEHU RI SRORV RU VDQJVLK OLQHV )RU H[DPSOH E\ DSSO\LQJ WKH UXOH UHFXUVLYHO\ D
OLQH VXFK DV WKH IROORZLQJ FDQ EH JHQHUDWHG
, D5 DE5 D5 DE5 DE5 D5 D5
6SDFHV LQ OLQH , DERYH LQGLFDWH DQ DSSOLFDWLRQ RI WKH 13 UHZULWH UXOH $Q H[DPSOH RI D
JUDSKLFDO UHSUHVHQWDWLRQ RI OLQH  LV JLYHQ LQ )LJXUH  VR WKDW WKH SDWWHUQ RI DGMDFHQW
QRWHV DQG UHVWV LV PRUH HDVLO\ VHHQ
D5DE5D5DE5DE5D5D
[ [ [ [
[ [ [ [ [ [
)LJXUH  $Q H[DPSOH RI D JUDSKLFDO UHSUHVHQWDWLRQ RI OLQH ,
/LQH  DQG )LJXUH  FRUUHVSRQG WR WKH SRORV LQ )LJXUH  LQ $SSHQGL[ $ 7KH
FRUUHVSRQGHQFH LV LOOXVWUDWHG LQ WKH 7DEOH 
7$%/(6
&RUUHVSRQGHQFH EHWZHHQ 3RORV LQ )LJXUH  DQG /LQH 
/LQH 
3RORV
D 5 D E 5 D 5 D E 5 D E 5 D 5 D
( ( * ( * ( ( * ( *

1RWH WKDW RQFH D UHVW RFFXUV WKH UHZULWH UXOH VWDUWV RYHU 6R LQ RQH DSSOLFDWLRQ RI
WKH UXOH D VWDQGV IRU ( LQ DQRWKHU DSSOLFDWLRQ LW VWDQGV IRU * :KHQ D DQG E DSSHDU
WHPSRUDOO\ DGMDFHQW LH QR UHVWV LQ EHWZHHQ WKH\ VWDQG IRU DGMDFHQW WRQHV 7KXV LQ WKLV
H[DPSOH DE VWDQGV IRU (* RU *( 7KLV PHDQV WKHQ WKDW OLQH , UHSUHVHQWV RU GHVFULEHV
PDQ\ SRVVLELOLWLHV IRU DFWXDO QRWHV )RU H[DPSOH OLQH , GHVFULEHV WKH VHTXHQFHV RI QRWHV
LQ 7DEOH  DV ZHOO DV PDQ\ RWKHUV
7$%/( 
([DPSOH 6HTXHQFHV RI 1RWHV 'HVFULEHG E\ /LQH 
































$OO RI WKH SRORV DQG VDQJVLK SDUWV LQ WKH VFRUHV LQ $SSHQGL[ $ H[FHSW IRU 1RURW
IROORZ WKH SKUDVH VWUXFWXUH UXOHV IRU LQGLYLGXDO OLQHV WKDW ZHUH SUHVHQWHG LQ WKLV VHFWLRQ
 5XOHV IRU *HQHUDWLQJ 6DQJVLK IURP 3RORV
7KHUH DUH D QXPEHU RI GLIIHUHQW W\SHV RU IRUPV RI NRWHNDQ 7KHVH GLIIHUHQW W\SHV
DUH RIWHQ FRQFDWHQDWHG LQ D VLQJOH FRPSRVLWLRQ WR FUHDWH YHU\ FRPSOH[ NRWHNDQ VHFWLRQV
3DUW RI WKH GHILQLWLRQ RI NRWHNDQ W\SH GHSHQGV RQ WKH QXPEHU RI QRWHV WKDW PDNH XS D XQLW
RU FHOO LQ WKH NRWHNDQ $ FHOO LV PDGH XS RI WZR WKUHH RU IRXU DGMDFHQW WRQHV WKDW
VXUURXQG RU KRYHU DURXQG WKH SRNRN WRQH )RU H[DPSOH LQ )LJXUH  WKH NRWHNDQ LV PDGH
XS RI D WKUHH QRWH FHOO WKDW FRQVLVWV RI ( * DQG $ 7KH UXOHV IRU JHQHUDWLQJ D VDQJVLK
IURP D SRORV GHSHQG RQ WKH NRWHNDQ W\SH DQG RQ WKH PRYHPHQW RI WKH SRNRN 7KH W\SHV
RI NRWHNDQ H[DPLQHG LQ WKLV VWXG\ DUH





7KH IROORZLQJ DUH UXOHV GHVFULELQJ WKH UHODWLRQVKLS EHWZHHQ SRORV DQG VDQJVLK LQ DOO W\SHV
RI NRWHNDQ 365  3RORV6DQJVLK 5HODWLRQVKLS
365, 7KH SRORV SDUW LV EHORZ WKH VDQJVLK SDUW LH WKH VDQJVLK LV DERYH WKH SRORV
LQ SLWFK
"
365 7KH SRORV LV FRQVLGHUHG WKH VLPSOH SDUW WKDW WHQGV WR SOD\ RQ WKH EHDW
7KH VDQJVLK LV FRQVLGHUHG WKH GLIIHULQJ SDUW WKDW WHQGV WR SOD\RII WKH
EHDWR
0RVW RI WKH UXOHV LQ WKH IROORZLQJ VHFWLRQV DUH H[SUHVVHG DV FRQWH[WIUHH UHZULWH
UXOHV +RZHYHU WKH DVVLJQPHQW RI QRWH YDOXHV DQG WKH UXOHV DUH DFWXDOO\ FRQWH[WVHQVLWLYH
EHFDXVH
, 7KH\ DVVXPH WKDW WKH NRWHNDQ PDWFKHV XS ZLWK WKH FRUH DFFRUGLQJ WR JHQHUDO
NRWHNDQ UXOHV
 7KH\ GHSHQG RQ WKH PRYHPHQW RI WKH SRNRN
 7KH\ DSSO\ ZLWKLQ D JLYHQ SKUDVH RI D SLHFH LH WKH VFRSH RI D UXOH H[WHQGV
RYHU D SKUDVH 3KUDVLQJ LV DVVXPHG DOWKRXJK WKH UXOHV JLYHQ LQ WKLV VWXG\ GR
QRW GR WKH VHJPHQWLQJ
 2QFDQJ2QFDQJDQ
2QFDQJRQFDQJDQ LV VWUXFWXUDOO\ RQH RI WKH VLPSOHVW NRWHNDQ ,W LV RQH RI WKH PRVW
GLIILFXOW WR SHUIRUP KRZHYHU EHFDXVH LW XVXDOO\ RFFXUV DW WKH IDVWHVW WHPSRV 9LWDOH
 7KH EDVLV RI WKLV NRWHNDQ LV VWULFWO\ UK\WKPLFDO 7KHUH LV D VWUDLJKW IRUZDUG
DOWHUQDWLRQ EHWZHHQ WKH SRORV DQG VDQJVLK SDUWV S  ,W LV DQ H[DPSOH RI 365 DSSO\LQJ
VWULFWO\ 7KH UXOHV IRU RQFDQJRQFDQJDQ DUH   2QFDQJRQFDQJDQ 5XOH
7KHUH DUH WLPHV KRZHYHU ZKHQ WKH SRORV LV DERYH WKH VDQJVLK 7KLV LV H[SODLQHG LQ PRUH GHWDLO LQ
6HFWLRQ 
<LWDLH  QRWHV WKDW ZKLOH WKLV LV JHQHUDOO\ WUXH WKH UK\WKPLF UHODWLRQVKLS EHWZHHQ WKH WZR SDUWV LV
PXFK PRUH FRPSOH[

R, 3DORV LV DOZD\V RQ WKH EHDW
 6DQJVLK LV DOZD\V RII WKH EHDW
7KH SKUDVH VWUXFWXUH UXOH IRU JHQHUDWLQJ SDORV LQ RQFDQJRQFDQJDQ LV
SDORV ! D 5 SDORV
ZKHUH D  QRWH
5  UHVW
7KLV UXOH JHQHUDWHV WKH IROORZLQJ SDWWHUQ
D5D5D5D5 
7KLV SDWWHUQ LV LOOXVWUDWHG LQ )LJXUH  LQ $SSHQGL[ $ 7KH SRORV LV DOZD\V RQ WKH EHDW DQG
VLQJOH QRWHV DUH IROORZHG E\ VLQJOH UHVWV
$V PHQWLRQHG SUHYLRXVO\ WKLV UXOH LV FRQWH[WVHQVLWLYH 7KH GLUHFWLRQ RI WKH QH[W D
LH KLJKHU RU ORZHU WKDQ WKH FXUUHQW D LV GHSHQGHQW RQ WKH PRWLRQ RI WKH FRUH PHORG\
EHFDXVH WKH NRWHNDQ DV D ZKROH IROORZV WKH FRUH .* ,W LV RIWHQ WKH FDVH WKDW WKH QH[W
QRWH LQ WKH SDORV ZLOO EH WZR VWHSV DZD\ IURP WKH FXUUHQW QRWH
7KH VDQJVLK FDQ EH JHQHUDWHG IURP WKH SDORV LQ WKH IROORZLQJ PDQQHU
, :KHUHYHU WKHUH LV D QRWH LQ WKH SDORV SOD\D UHVW
 :KHUHYHU WKHUH LV D UHVW LQ WKH SRORV SOD\D QRWH
7KLV FDQ EH H[SUHVVHG IRUPDOO\ LQ WKH IROORZLQJ WUDQVIRUPDWLRQ
SDORV ! VDQJVLK
, D!5
 5 ! E
ZKHUH D  SDORV QRWH
E  VDQJVLK QRWH
5  UHVW
7KH UHZULWH UXOHV DUH QXPEHUHG IRU LGHQWLILFDWLRQ 7KH\ FDQ EH DSSOLHG LQ DQ\ RUGHU WR WKH SRORV OLQH

7KH SURFHVV RI JHQHUDWLQJ VDQJVLK IURP SRORV LV LOOXVWUDWHG LQ )LJXUH  8VLQJ WKH SKUDVH
VWUXFWXUH UXOH IRU SRORV D SRORV OLQH LV JHQHUDWHG 7KHQ WKH SRORV ! VDQJVLK






D 5 D 5
/ /
5 E 5 E
D 5 
SRORV ! VDQJVLK WUDQVIRUPDWLRQ
5 E 
SRORV
)L	XUH  3URFHVV RI JHQHUDWLQJ VDQJVLK IURP SRORV
)LJXUH  LQ $SSHQGL[ $ LOOXVWUDWHV D VDQJVLK JHQHUDWHG IURP WKLV SURFHVV ,W FRUUHVSRQGV
WR WKH OLQH 5 E 5 E 5 E  7KH VDQJVLK LV DOZD\V RII WKH EHDW 6LQJOH QRWHV DUH DOZD\V
IROORZHG E\ VLQJOH UHVWV
7KH FKRLFH RI E GHSHQGV RQ WKH PRWLRQ RI WKH FRUH .* ,Q JHQHUDO E LV
DGMDFHQW WR D RU WKH QH[W D 7KXV WKH NRWHNDQ OLQH LWVHOI WHQGV WR IROORZ WKH JHQHUDO
WHQGHQF\ RQ OLQHV *5 VHTXHQWLDO QRWHV DUH UHSHDWHG RQH RU WZR VWHSV DZD\ DOWKRXJK
QRW VWULFWO\ )LJXUH  FRPELQHV WKH SRORV LQ )LJXUH  DQG WKH VDQJVLK LQ )LJXUH  DQG
LOOXVWUDWHV KRZ WKH SDUWV LQWHUORFN WR FUHDWH D FRQWLQXRXV NRWHNDQ OLQH 7KHUH DUH QR
EUHDNV LQ WKLV OLQH .* $W WKH SRLQWV PDUNHG D WKH SRORV PHHWV XS ZLWK WKH SRNRN
.* , .* $W WKH SRLQW PDUNHG E WKHUH LV DQ LQWHUYDO JUHDWHU WKDQ  VWHSV *5 LV QRW
EHLQJ IROORZHG ,W DSSHDUV WKDW WKLV LV D FDVH ZKHUH .* VXUURXQGLQJ WKH FRUH PHORG\ LV
VWURQJHU WKDQ *5
,W LV LQWHUHVWLQJ WR QRWH WKDW WKH UHTXLUHPHQW RQ SRORV DQG VDQJVLK DV LQGLYLGXDO
OLQHV 36O$ LH WHPSRUDOO\ DGMDFHQW QRWHV DUH DGMDFHQW LV VWLOO IROORZHG %HFDXVH WKHUH
LV D UHVW DIWHU HYHU\ QRWH LQ HDFK SDUW WKH QH[W WRQH LQ WKDW SDUW GRHV QRW KDYH WR EH
DGMDFHQW ,Q DGGLWLRQ WKH VDQJVLK OLQH RFFXUV ERWK DERYH DQG EHORZ WKH SRORV WKXV 365,
LV QRW IROORZHG +RZHYHU DV PHQWLRQHG SUHYLRXVO\ 365 FRQFHUQLQJ UK\WKP LV VWULFWO\
6
IROORZHG 7KLV LV D FDVH WKHQ ZKHUH FHUWDLQ NRWHNDQ VSHFLILF UXOHV DUH PRUH LPSRUWDQW
WKDQ RWKHU JOREDO RU JHQHUDO NRWHNDQ UXOHV IRU GHILQLQJ ZKDW LV ZHOOIRUPHG
 .RWHNDQ 1RURW
$V PHQWLRQHG SUHYLRXVO\ QRURW LV D VSHFLDO QRWH FDVH RI NRWHNDQ 7KH UXOHV IRU
QRURW DUH 1  1RURW 5XOH
1O 6DQJVLK LV DOZD\V DERYH SDORV
1 6DQJVLK LV DOZD\V DGMDFHQW WR SDORV
1 6DQJVLK DQG SDORV DQWLFLSDWH WKH QH[W FRUH QRWH   EHDWV DKHDG RI LW
7KLV W\SH RI NRWHNDQ VWULFWO\ IROORZV 365 , EXW GRHV QRW VWULFWO\ IROORZ 365 ,W DOVR
VWULFWO\ IROORZV .*O .* DQG .* LH WKH SDORV LV RQ WKH FRUH DW VWUXFWXUDOO\ LPSRUWDQW
SRLQWV DQG WKH NRWHNDQ VXUURXQGV WKH FRUH 7KH UHODWLRQVKLSV EHWZHHQ WKH SDORV VDQJVLK
DQG SRNRN DUH VWULFWO\ GHILQHG LQ QRURW 7KXV ERWK WKH SDORV DQG VDQJVLK FDQ EH GHULYHG
GLUHFWO\ IURP WKH FRUH PHORG\ ,Q DGGLWLRQ DV XVXDO WKH VDQJVLK FDQ EH GHULYHG IURP WKH
SDORV
7KHVH UXOHV IRU QRURW DUH IRUPDOL]HG DV IROORZV
/HW D  FRUH QRWH
E  KLJKHU DGMDFHQW QRWH WR D
F  QH[W FRUH QRWH
G  KLJKHU DGMDFHQW QRWH WR F
5  UHVW
7KH SDORV DQG VDQJVLK DUH GHULYHG IURP WKH FRUH XVLQJ WKH IROORZLQJ WUDQVIRUPDWLRQV
FRUH ! SDORV
D! D 5 D 5 D
F ª F F 5
FRUH ! VDQJVLK
D! 5 E 5 E 5
& ! & F G
)LJXUH ,, LOOXVWUDWHV WKH WUHH VWUXFWXUH WKHVH WUDQVIRUPV JHQHUDWH

&RUH D F D F &RUH
3DORV D5D5DFF5 5 E 5 E 5 F F G 6DQJVLK
)LJXUH ,, 7UHH VWUXFWXUH LOOXVWUDWLQJ WKH GHULYDWLRQ RI SRORV DQG VDQJVLK IURP WKH FRUH
7KXV SRORV SKUDVHV DOZD\V KDYH WKH IRUP D 5 D 5 D F F 5 6DQJVLK SKUDVHV DOZD\V KDYH
WKH IRUP 5 E 5 E 5 F F G :KHQ WKH SRORV DQG VDQJVLK SDUWV DUH SOD\HG WRJHWKHU WKH
NRWHNDQ OLQH LV D E D E D F F G
)LJXUH  LQ $SSHQGL[ $ DQ H[DPSOH RI WKH QRURW ILJXUDWLRQ LOOXVWUDWHV WKLV
DEDEDFFG SDWWHUQ 7KH SRORV PDWFKHV WKH SRNRN WRQH DW VWUXFWXUDOO\ LPSRUWDQW SRLQWV
.*, .* 7KH NRWHNDQ IRUPV D FRQWLQXRXV OLQH .* WKDW IROORZV WKH SRNRN FORVHO\
.* 7KH SRORV DQG VDQJVLK SDUWV IROORZ WKH SDWWHUQV JLYHQ LQ WKLV VHFWLRQ
$Q DOWHUQDWLYH ZD\ RI DSSURDFKLQJ WKLV ILJXUDWLRQ LV WR JHQHUDWH WKH VDQJVLK IURP
WKH SRORV UDWKHU WKDQ GLUHFWO\ IURP WKH FRUH 7KH VDQJVLK FDQ EH JHQHUDWHG IURP WKH SRORV
OLQH XVLQJ WKH IROORZLQJ WUDQVIRUPDWLRQ
SRORV ! VDQJVLK
D!5
5 ! E , QRWB
5 ! GB
& ! F
7KH UHZULWH UXOHV IRU WUDQVIRUPLQJ WKH UHVWV LQWR QRWHV DUH FRQWH[WVHQVLWLYH LQ WKLV
DQDO\VLV 7KH ILUVW VD\V WR FKDQJH D SRORV UHVW LQWR QRWH E ZKHQ WKH UHVW LV QRW SKUDVH ILQDO
7KH VHFRQG VD\V WR FKDQJH D UHVW LQWR QRWH G ZKHQ WKH UHVW LV SKUDVH ILQDO )LJXUH 
LOOXVWUDWHV WKH SURFHVV RI JHQHUDWLQJ WKH VDQJVLK IURP WKH SRORV ZKLFK LV XOWLPDWHO\
GHSHQGHQW RQ WKH SRNRN

&RUH D FQQUK
3DORV D 5 D 5 D F F G
, , , ,
6DQJVLK 5 E 5 E 5 F F G
)LJXUH  *HQHUDWLRQ RI VDQJVLK IURP WKH SDORV DQG XOWLPDWHO\ IURP WKH SRNRN
 .RWHNDQ 7HOX
$V PHQWLRQHG SUHYLRXVO\ NRWHNDQ WHOX LV EDVHG RQ D WKUHH QRWH FHOO 9LWDOH 
GHVFULEHV NRWHNDQ WHOX
:LWKLQ WKLV FHOO RI WKUHH WRQHV WKH GLYLVLRQ LQWR VDQJVLK DQG SDORV DOZD\V LQYROYHV
VKDULQJ WKH PLGGOH WRQH ZKLFK VHUYHV DV D NLQG RI SLYRWSRLQW EHWZHHQ WKH WZR
SDUWV 2QH RI WKH SDUWV ZLOO RVFLOODWH EHWZHHQ WKH WZR KLJKHU WRQHV DQG WKH RWKHU
EHWZHHQ WKH WZR ORZHU WRQHV S 
7KXV HDFK WRQH RI WKH FHOO KDV D UHODWLRQVKLS WR WKH FHOO DQG WR WKH SDUW WKDW SOD\V LW $




, @ XSSHU WRQH
> a ORZHU WRQH
)LJXUH  7RQHV DQG WKHLU UHODWLRQVKLS LQ D WKUHH QRWH FHOO
7RQHV , DQG  DUH SOD\HG E\ RQH SDUW WRQHV  DQG  E\ WKH RWKHU SDUW 7RQHV , DQG  DUH
FDOOHG RXWHU WRQHV DQG WRQH  WKH LQQHU WRQH
)LJXUHV  DQG  VKRZ WKH UHODWLRQVKLSV LQ WKH VSHFLILF FDVHV ZKHQ WKH VDQJVLK LV
DERYH RU EHORZ WKH SDORV

6DQJVLK $ERYH 3RORVUQ XSSHU RXWHU VDQJVLKXSSHU LQQHU SRORV  ORZHU LQQHU VDQJVLKORZHU RXWHU SRORV 
)LaXUH  7RQH UHODWLRQVKLSV ZKHQ VDQJVLK LV DERYH SRORV
6DQJVLK %HORZ 3RORVUQ XSSHU RXWHU SRORVXSSHU LQQHU VDQJVLK  ORZHU LQQHU SRORVORZHU RXWHU VDQJVLK 
)LaXUH  7RQH UHODWLRQVKLSV ZKHQ VDQJVLK LV EHORZ SRORV
7KH UXOHV IRU JHQHUDWLQJ VDQJVLK IURP SRORV GHSHQG RQ ZKHWKHU WKH NRWHNDQ LV
VWDWLRQDU\ RU PRYLQJ :KHWKHU WKH NRWHNDQ LV VWDWLRQDU\ RU PRYLQJ XOWLPDWHO\ GHSHQGV RQ
ZKDW WKH FRUH PHORG\ LV GRLQJ 7KH UXOHV IRU VWDWLRQDU\ WHOX DUH SUHVHQWHG EHORZ 7KH
UXOHV IRU PRYLQJ WHOX DUH EH\RQG WKH VFRSH RI WKLV VWXG\
7KH UXOHV IRU ILWWLQJ WKH SRORV DQG VDQJVLK WRJHWKHU LH JHQHUDWLQJ VDQJVLK IURP
SRORV FDQ EH VWDWHG DV IROORZV 67  6WDWLRQDU\ 7HOX 5XOH
67 (YHU\ LQQHU SDORV  LQQHU VDQJVLK LH WKH PLGGOH VKDUHG QRWH LV SOD\HG LQ
XQLVRQ
67 :KHUHYHU WKHUH LV D UHVW LQ SRORV SOD\ WKH RXWHU VDQJVLK
7KHVH UXOHV DUH IRUPDOL]HG LQ WKH IROORZLQJ WUDQVIRUPDWLRQ
/HW D  RXWHU SDORV
E  LQQHU SRORV PLGGOH QRWH RI  QRWH FHOO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,Q WKH FDVH ZKHUH WKH VDQJVLK LV DERYH WKH SRORV WKH DVVLJQPHQW RI WRQHV FDQ EH
VWDWHG PRUH VSHFLILFDOO\
6DQJVLK $ERYH 3RORV
D  ORZHU SRORV
E  XSSHU SRORV
F  XSSHU DGMDFHQW WR E
)LJXUHV    DQG  LQ $SSHQGL[ $ DUH H[DPSOHV RI NRWHNDQ WHOX LQ ZKLFK WKH
VDQJVLK LV DERYH WKH SRORV ,Q HDFK FDVH WKH NRWHNDQ LV D FRQWLQXRXV OLQH .* WKDW
PHHWV XS ZLWK WKH SRNRN DW HDFK EHDW RI WKH SRNRN .* , ,Q SDUWLFXODU WKH SRORV PHHWV
XS ZLWK WKH SRNRN DW WKH VWUXFWXUDOO\ PRUH LPSRUWDQW EHDWV .* 7KH SRORV DQG VDQJVLK
SDUWV DV LQGLYLGXDO OLQHV IROORZ WKH 36/ UXOHV )LJXUH  H[SOLFLWO\ PDUNV WKH SRLQWV ZKHQ
WKH SRORV DQG VDQJVLK VKDUH WKH PLGGOH WRQH
)LJXUH  LV XVHG LQ WKH IROORZLQJ LOOXVWUDWLRQ RI WKH DSSOLFDWLRQ RI WKH
WUDQVIRUPDWLRQ WR JHQHUDWH D VDQJVLK JLYHQ D SDORV ,Q )LJXUH  WKH SRORV DOWHUQDWHV
EHWZHHQ ( DQG * 7KH WKUHH QRWH FHOO LQ WKLV FDVH LV JLYHQ LQ )LJXUH 
a
 F XSSHU DGMDFHQW WR E
*  E XSSHU SRORV
(  D ORZHU SRORV
)LJXUH  7KUHH QRWH FHOO ZKHQ SRORV DOWHUQDWHV EHWZHHQ ( DQG *
)LJXUH  LOOXVWUDWHV WKH DSSOLFDWLRQ RI WKH WUDQVIRUP 7KH SRORV OLQH RI )LJXUH  DQG WKH
FRUUHVSRQGLQJ V\PEROV DUH JLYHQ 7KH WUDQVIRUP LV DSSOLHG UHVXOWLQJ LQ WKH VDQJVLK
V\PEROV DQG FRUUHVSRQGLQJ QRWHV 7KH QXPEHU RI WKH UHZULWH UXOH WKDW DSSOLHG LV VKRZQ
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)LJXUH  *HQHUDWLRQ RI VDQJVLK IURP WKH SRORV LQ $SSHQGL[ $  )LJXUH 
$V PHQWLRQHG SUHYLRXVO\ WKH VDQJVLK PD\ RFFXU EHORZ WKH SRORV GXH WR NRWHNDQ
JHQHUDO UXOHV VXFK DV KDYLQJ WKH NRWHNDQ IROORZ WKH SRNRN .* RU SUHVHUYLQJ WKH
UHODWLRQVKLS EHWZHHQ WKH SRORV DQG WKH SRNRN .* )LJXUH  LOOXVWUDWHV WKLV
SKHQRPHQD 7KH VKDSH RI WKH SRNRN LQ WKLV LQVWDQFH ZRXOG PDNH LW LPSRVVLEOH IRU WKH
SRORV WR ERWK UHVLGH EHORZ WKH VDQJVLK DQG FRLQFLGH ZLWK WKH SRNRN DW WKH LPSRUWDQW
SRLQWV ,W LV FRQVLGHUHG PRUH LPSRUWDQW IRU WKH SRORV WR PDWFK XS ZLWK WKH SRNRN .*
WKDQ IRU WKH SRORV WR EH EHORZ WKH VDQJVLK 365O 7KXV WKH SRORV HQGV XS DERYH WKH
VDQJVLK DQG PDWFKHV XS ZLWK WKH SRNRN DW HDFK SRNRN EHDW ,Q WKLV FDVH WKHQ WKH UXOHV
DSSHDU WR EH UDQNHG LQ VWUHQJWK .* LV VWURQJHU WKDQ 365 ,
,Q WKH FDVH ZKHUH WKH VDQJVLK LV EHORZ WKH SRORV WKH DVVLJQPHQW RI WRQHV FDQ EH
VWDWHG VSHFLILFDOO\
6DQJVLK %HORZ 3RORV
D  XSSHU SRORV
E  ORZHU SRORV
F  ORZHU DGMDFHQW WR E
:9LWDOH SHUVRQDO FRPPXQLFDWLRQ  QRWHV WKLV LV FDXVHG E\ PHORGLF FRQWRXU FRQVLGHUDWLRQV
7KHVH FRQVLGHUDWLRQV DUH SHUKDSV KLJK LQ WKH KLHUDUFK\ RI FRQVWUDLQWV IRU %DOLQHVH JDPHODQ PXVLF DQG




.RWHNDQ HPSDW LV D IRXU QRWH NRWHNDQ LQ ZKLFK WKH VDQJVLK SOD\V WKH XSSHU WZR
WRQHV DQG WKH SRORV SOD\V WKH ORZHU WZR WRQHV 7KH QRWHV DQG WKHLU UHODWLRQVKLS WR WKH
FHOOV LV JLYHQ EHORZ LQ )LJXUH 
.RWHNDQ (PSDW
XSSHU LQQHU SRORV >
ORZHU RXWHU SRORV
 @ XSSHU RXWHU VDQJVLK
 ORZHU LQQHU VDQJVLK


)LJXUH  5HODWLRQVKLS RI WRQHV WR D  QRWH FHOO DQG WKH NRWHNDQ SDUWV
,Q NRWHNDQ HPSDW WKH SDUWV SOD\ VLPXOWDQHRXVO\ RQ WKH RXWHU QRWHV 7KH UXOHV IRU
JHQHUDWLQJ VDQJVLK IURP SRORV DUH JLYHQ EHORZ (  (PSDW 5XOH
( , (YHU\ ORZHU SRORV LV PDWFKHG E\ XSSHU VDQJVLK
( :KHUHYHU WKHUH LV D UHVW LQ SRORV SOD\ ORZHU VDQJVLK
( 3RORV LV DOZD\V EHORZ VDQJVLK
7KHVH UXOHV DUH IRUPDOL]HG EHORZ
/HW D  RXWHU SRORV ORZHU
E  LQQHU SRORV XSSHU
F  XSSHU DGMDFHQW WR E
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)LJXUH  LQ $SSHQGL[ $ LOOXVWUDWHV WKH SRORV SDUW RI D NRWHNDQ HPSDW ,Q WKLV FDVH WKH
FHOO LV GHILQHG DV IROORZV

*  G XSSHU DGMDFHQW WR F
(  F XSSHU DGMDFHQW WR E
'  E LQQHU XSSHU SRORV
&  D RXWHU ORZHU SRORV
7KH SRORV PDWFKHV XS ZLWK WKH SRNRN DW VWUXFWXUDOO\ LPSRUWDQW SRLQWV .* DQG IROORZV
WKH UXOHV 36/ IRU D ZHOOIRUPHG SRORV OLQH )LJXUH  LOOXVWUDWHV WKH DGGLWLRQ RI QRWHV
ZLWK WKH DSSOLFDWLRQ RI WKH  5!F UXOH )LJXUH  LOOXVWUDWHV WKH DGGLWLRQ RI DSSO\LQJ WKH
 EF5 DQG ? D! G UXOHV UHVXOWLQJ LQ WKH FRPSOHWHG ILJXUDWLRQ $JDLQ WKH NRWHNDQ
IRUPV D FRQWLQXRXV OLQH .* DQG PDWFKHV XS ZLWK WKH SRNRN DW VWUXFWXUDOO\ LPSRUWDQW
SRLQWV .*
 &RQFOXVLRQ
7KH PXVLFDO V\VWHP RI %DOLQHVH NRWHNDQ FDQ EH GHVFULEHG DV D KLHUDUFK\ RI
FRQVWUDLQWV IURP JOREDO WHQGHQFLHV WR VSHFLILF UXOHV IRU YDULRXV W\SHV RI NRWHNDQ 3KUDVH
VWUXFWXUH UXOHV FDQ EH XVHG WR GHVFULEH LQGLYLGXDO SRORV DQG VDQJVLK OLQHV 7KH UHODWLRQVKLS
EHWZHHQ SRORV DQG VDQJVLK FDQ EH H[SUHVVHG LQ WKH IRUP RI D JUDPPDU WKDW XVHV SKUDVH
VWUXFWXUH UXOHV DQG WUDQVIRUPDWLRQV 7KHVH UXOHV UHSUHVHQW D SRUWLRQ RI D FRPSOHWH
JUDPPDU RI %DOLQHVH NRWHNDQ
$Q LOOXVWUDWLRQ RI WKH DSSOLFDWLRQ RI WKHVH UXOHV WR QHZ GDWD DQG D GLVFXVVLRQ RI WKH
JUDPPDU
V IHDWXUHV DUH SUHVHQWHG LQ &KDSWHU 
&+$37(5 
$33/,&$7,21 (9$/8$ 7,21 $1' ',6&866,21
 ,QWURGXFWLRQ
7KH JHQHUDWLYH PHWKRG RI ZULWLQJ JUDPPDUV LQFOXGHV PDNLQJ K\SRWKHVHV LQ WKH
IRUP RI UXOHV DQG WKHQ WHVWLQJ WKH UXOHV WR VHH LI WKHLU SUHGLFWLRQV DSSO\ WR QHZ GDWD ,Q
6HFWLRQ  WKH UXOHV SUHVHQWHG LQ &KDSWHU  DUH DSSOLHG WR SRUWLRQV RI %DOLQHVH SLHFHV
$Q HYDOXDWLRQ RI WKH UXOHV LV SUHVHQWHG LQ 6HFWLRQ  6HFWLRQ  GLVFXVVHV IHDWXUHV RI
WKH %DOLQHVH NRWHNDQ JUDPPDU ZLWK UHVSHFW WR WKH IHDWXUHV RI PXVLFDO JUDPPDUV JLYHQ LQ
&KDSWHU 
 $SSOLFDWLRQ RI 5XOHV WR 1HZ 'DWD
7KLV VHFWLRQ SURYLGHV D QXPEHU RI H[DPSOHV WKDW GHPRQVWUDWH WKH DSSOLFDWLRQ RI WKH
UXOHV SUHVHQWHG LQ &KDSWHU  WR QHZ GDWD 7KH UXOHV DUH DSSOLHG WR SRUWLRQV RI WKUHH
SLHFHV 7KH ILUVW WZR SLHFHV DUH FODVVLFDO 7KH ODVW SLHFH LV D FRQWHPSRUDU\ FRPSRVLWLRQ
ZULWWHQ LQ 
 ([FHUSW IURP %DULV
7KLV VHFWLRQ DSSOLHV WKH JUDPPDU WR D SRUWLRQ RI %DULV D WUDGLWLRQDO GDQFH SLHFH
IRU D VROR PDOH SHUIRUPHU 7KH VFRUH IRU WKLV H[FHUSW DSSHDUV LQ )LJXUH  LQ $SSHQGL[ &
,W LV DQ H[DPSOH RI NRWHNDQ HPSDW 6HFWLRQ  DQDO\]HV WKH SLHFH ZLWK UHVSHFW WR WKH
LQIRUPDO UXOHV JOREDO UXOHV NRWHNDQ JHQHUDOL]DWLRQV DQG SRORVVDQJVLK UHODWLRQVKLS
JHQHUDOL]DWLRQV SUHVHQWHG LQ &KDSWHU  7KH SKUDVH VWUXFWXUH UXOHV IRU SRORV DQG VDQJVLK
DV LQGLYLGXDO OLQHV DUH H[DPLQHG LQ 6HFWLRQ  )LQDOO\ WKH DSSOLFDWLRQ RI WKH SRORVWR
VDQJVLK UXOHV LV GHPRQVWUDWHG LQ 6HFWLRQ 

 ,QIRUPDO 5XOHV
$ VXPPDU\ RI WKH JHQHUDOL]DWLRQV LQIRUPDO UXOHV DQG WKHLU DSSOLFDWLRQ WR %DULV LV
JLYHQ LQ 7DEOH 
7$%/("
$SSOLFDWLRQ RI ,QIRUPDO 5XOHV WR %DULV
5XOH $QQOLHV" &RPPHQW
*5, <HV 6HH .*O EHORZ
*5 <HV %RWK SRNRN DQG NRWHNDQ FRQVLVW RI RQH DQG WZR VWHS PRWLRQ
.* <HV .RWHNDQ PHHWV XS ZLWK SRNRN DW HYHU\ SRNRN EHDW WKHUHIRUH
LW PXVW PHHW DW VWUXFWXUDOO\ LPSRUWDQW SRLQWV
.* <HV %RWK NRWHNDQ DQG QRNRN XVH WKH VDPH QRWHV & ' (
.* <HVO1R 3RORV PDWFKHV XS ZLWK WKH SRNRN LQ PRVW FDVHV DQG DW EHDW ,
ZKLFK LV VWUXFWXUDOO\ PRVW LPSRUWDQW 7KH VDQJVLK PDWFKHV XS
DW OHVV VWUXFWXUDOO\ LPSRUWDQW SRLQWV
.* <HV 
365, <HV 
365 <HVO1R 7KHUH DUH LQVWDQFHV ZKHQ WKH SRORV LV RII WKH EHDW 7KLV
FUHDWHV D FURVVUK\WKP RU V\QFRSDWHG HIIHFW
 3KUDVH 6WUXFWXUH 5XOHV IRU 3RORV DQG 6DQJVLK DV ,QGLYLGXDO /LQHV
)LJXUH  LOOXVWUDWHV WKH FRUUHVSRQGHQFH EHWZHHQ WKH VFRUH LQ )LJXUH  DQG WKH
OLQHV JHQHUDWHG E\ WKH SKUDVH VWUXFWXUH UXOHV ,Q DGGLWLRQ LW JUDSKLFDOO\ LOOXVWUDWHV WKH
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)LJXUH  &RUUHVSRQGHQFH EHWZHHQ %DULV DQG WKH OLQHV JHQHUDWHG E\ WKH SKUDVH VWUXFWXUH
UXOHV IRU SRORV DQG VDQJVLK
7KLV ILJXUH GHPRQVWUDWHV WKDW WKH SKUDVH VWUXFWXUH UXOHV DSSO\ WKHUH DUH RQO\ VLQJOH UHVWV
WKHUH DUH QR PRUH WKDQ WKUHH FRQVHFXWLYH QRWHV EHIRUH D UHVW WHPSRUDOO\ DGMDFHQWWRQHV DUH
DGMDFHQW
7KV QRWH LV ODEHOHG D DW WKH EHJLQQLQJ RI WKH F\FOH +RZHYHU LI WKH  EHDW SKUDVH ZHUH UHSHDWHG WKH
QRWH ZRXOG EH ODEHOHG E EHFDXVH WKH ODVW QRWH RI WKH  EHDW F\FOH LV D DQG LV DGMDFHQW WR WKLV ILUVW QRWH 7KXV
WKH SDWWHUQ ZRXOG EH DE UDWKHU WKDQ DD

 3RORVWR6DQJVLK 7UDQVIRUPDWLRQDO 5XOHV .RWHNDQ (PSDW
7KH IROORZLQJ LV D GHPRQVWUDWLRQ RI JHQHUDWLQJ WKH VDQJVLK IURP WKH SRORV XVLQJ
WKH SRORVWRVDQJVLK UXOHV IRU NRWHNDQ HPSDW 7KH FHOO LQ WKLV SKUDVH LV GHILQHG
*  G XSSHU DGMDFHQW WR F
(  F  XSSHU DGMDFHQW WR E
'  E XSSHU SRORV
&  D ORZHU SRORV
)LJXUH  LOOXVWUDWHV WKH DSSOLFDWLRQ RI WKH SRORVWRVDQJVLK UXOHV IRU HPSDW 7KH SRNRN
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)LJXUH  *HQHUDWLRQ RI VDQJVLK IURP WKH SRORV LQ %DULV
QRWHV LQ )LJXUH 
7KH VDQJVLK QRWHV JHQHUDWHG IURP WKLV SURFHVV FRUUHVSRQG H[DFWO\ ZLWK WKH VDQJVLK

 ([FHUSW IURP /HJRQJ .HUDWRQ
$ SRUWLRQ RI WKH VFRUH IURP /HJRQJ .HUDWRQ D FODVVLFDO IHPDOH GDQFH SLHFH
DSSHDUV LQ )LJXUH  LQ $SSHQGL[ & 7KH IROORZLQJ LV DQ DQDO\VLV RI WKH SLHFH ZLWK UHVSHFW
WR WKH JUDPPDU SUHVHQWHG LQ &KDSWHU  7KLV SRUWLRQ LV DQ H[DPSOH RI NRWHNDQ HPSDW
 ,QIRUPDO 5XOHV
$ VXPPDU\ RI WKH JHQHUDOL]DWLRQV LQIRUPDO UXOHV DQG WKHLU DSSOLFDWLRQ WR WKLV
H[DPSOH LV JLYHQ LQ 7DEOH  %HFDXVH WKH DSSOLFDWLRQ RI WKH UXOHV LV OHVV VWUDLJKW IRUZDUG
WKDQ WKH %DULV H[DPSOH D GLVFXVVLRQ RI WKH UXOHV IROORZV WKH WDEOH
7$%/(6
$SSOLFDWLRQ RI ,QIRUPDO










,Q WKLV H[DPSOH WKH SRNRN DSSHDUV LQ WKH ERWWRP VWDII 7KH MHJRJDQV FRLQFLGH
ZLWK LH SOD\ WKH XQLVRQ RU RFWDYH WRQH ZLWK WKH SRNRN DQG WKH NRWHNDQ DW WKH
VWUXFWXUDOO\ PRVW LPSRUWDQW SRLQWV *5, .*O 7KHVH SRLQWV DUH PDUNHG D DQG DSSHDU
HYHU\  EHDWV RI WKH SRNRN 7KH NRWHNDQ DV D PHORGLF OLQH LV FRQWLQXRXV .* DQG
VXUURXQGV DQWLFLSDWHV WKH SRNRN .* )RU H[DPSOH LQ WKH ILUVW  EHDWV WKH NRWHNDQ
LQFOXGHV WKH QRWHV ' ( * $ 7KH SRNRN XVHV WKH QRWHV ( * $ DQG PRYHV WR ' RQ WKH

WK EHDW ,Q WKH VHFRQG  EHDWV WKH SRNRN XVHV ' ( * $ 7KH NRWHNDQ XVHV ' ( *
DQG & 7KH PRWLRQ RI HDFK RI WKH SDUWV MHJRJDQ SRNRN NRWHNDQ LV PRVWO\ FRQMXQFW RU
WZR VWHSV *5
7KH VDQJVLK LQ WKLV H[DPSOH PHHWV XS ZLWK WKH SRNRN LQ PRUH LQVWDQFHV WKDQ WKH
SRORV GRHV 7KXV LW DSSHDUV WKDW .* LV QRW DV LPSRUWDQW LQ WKLV FDVH 5DWKHU EHFDXVH
WKLV LV NRWHNDQ HPSDW WKH UHODWLRQVKLS RI SRORV WR VDQJVLK LH VDQJVLK DERYH SRORV 
365, ( LV PRUH LPSRUWDQW ,Q RUGHU WR SUHVHUYH .* , NRWHNDQ PDWFKHV XS ZLWK
SRNRN DQG ( WKH VDQJVLK SDUW SOD\V WKH FRUH QRWH $V PHQWLRQHG SUHYLRXVO\ WKH
UHODWLRQVKLS EHWZHHQ SRORV DQG VDQJVLK LV PRUH FRPSOH[ WKDQ VLPSO\ RQEHDW YHUVXV RII
EHDW 7KLV LV DQRWKHU H[DPSOH ZKHUH 365 GRHV QRW DSSO\
$W WKH SRLQW PDUNHG F WKH VDQJVLK LV EHORZ WKH IROORZLQJ SRORV QRWH $W WKLV
SRLQW KRZHYHU WKH NRWHNDQ LV PRYLQJ WR VXUURXQG WKH FRUH .* 7KH UXOHV IRU HPSDW
GR QRW DSSO\ LQ WKLV LQVWDQFH
 3KUDVH 6WUXFWXUH 5XOHV IRU 3RORV DQG 6DQJVLK DV ,QGLYLGXDO /LQHV
)LJXUH  LOOXVWUDWHV WKH SDWWHUQV RI WKH SRORV DQG VDQJVLK DV LQGLYLGXDO OLQHV
JUDSKLFDOO\ ,W DOVR VKRZV WKH FRUUHVSRQGHQFH EHWZHHQ WKH OLQH JHQHUDWHG E\ WKH SKUDVH






( ( ( ( ( (








E 5 D E
' ' ' ' '
' & & & & &
' ' ' * * *
& & ( (
( ( ( (
( ( ' ' ' '
$ $ $ $
* * * * * * (
* * * * *
( ( ( ( (
* * & &
( ( ( ( $ $
$ $ $ $ $








5 D 5 D
, 
D E5D 5 D
 
5 D E5D E
 
D E5D 5 D
 
D 5 D 5 D E

,,











5 D E5 D 

5 D 5 D E







5 D 5 D E

5 D E D 5
)LJXUH  &RUUHVSRQGHQFH EHWZHHQ /HJRQJ .HUDWRQ DQG OLQHV JHQHUDWHG E\ SKUDVH
VWUXFWXUH UXOHV IRU SDORV DQG VDQJVLK
7KHUH DUH RQO\ VLQJOH UHVWV WHPSRUDOO\ DGMDFHQW WRQHV DUH DGMDFHQW DQG DW PRVW WKHUH DUH
WKUHH QRWHV SOD\HG EHIRUH WKHUH LV D UHVW 7KXV WKHVH OLQHV DUH GHVFULEHG E\ WKH SKUDVH

VWUXFWXUH UXOHV RI FKDSWHU  $W WKH SRLQW PDUNHG E LQ WKH VFRUH DQG  LQ )LJXUH  WKH
VDQJVLK GRHV QRW IROORZ WKH DED SDWWHUQ RI WKH SKUDVH VWUXFWXUH UXOHV 7KLV LV EHFDXVH WKH
NRWHNDQ LV PRYLQJ WR IROORZ WKH FRUH .* 5XOHV IRU PRYLQJ NRWHNDQ ZRXOG EH PRUH
DSSURSULDWH LQ WKLV LQVWDQFH
 3RORVWR6DQJVLK 7UDQVIRUPDWLRQDO 5XOHV .RWHNDQ (PSDW
7KH IROORZLQJ LV D GHPRQVWUDWLRQ RI JHQHUDWLQJ WKH VDQJVLK IURP WKH SDORV XVLQJ
WKH SRORVWRVDQJVLK UXOHV IRU NRWHNDQ HPSDW
%($76    7KH FHOO LQ WKLV SKUDVH LV GHILQHG
$  G XSSHU DGMDFHQW WR F
*  F XSSHU DGMDFHQW WR E
(  E LQQHU XSSHU SDORV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%($76   
7KH FHOO LQ WKLV SKUDVH LV GHILQHG
a
 G XSSHU DGMDFHQW WR F
(  F XSSHU DGMDFHQW WR E
'  E LQQHU XSSHU SDORV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(  F XSSHU DGMDFHQW WR E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LQQHU XSSHU SDORV
&  D 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%($76 ,,  
7KH FHOO LQ WKLV SKUDVH LV GHILQHG
a
 G XSSHU DGMDFHQW WR F
$  F XSSHU DGMDFHQW WR E
*  E LQQHU XSSHU SDORV












* ( * ( * ( (
5 E 5 D E 5 D E 5   
F 5 F G 5 F G 5 F   
$ $ & $ & $
$V PHQWLRQHG SUHYLRXVO\ GLIIHUHQW W\SHV RI NRWHNDQ FDQ DSSHDU LQ VXFFHVVLRQ LQ D SLHFH
7KH SKUDVH KHUH DSSHDUV WR EH DQ H[DPSOH RI RQFDQJRQFDQJDQ 6R WKH HPSDW UXOHV IRU
JHQHUDWLQJ VDQJVLK GR QRW ZRUN LQ WKLV LQVWDQFH
%($76   
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*  F 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'  D 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)LJXUH  *HQHUDWLRQ RI VDQJVLK IURP WKH SRORV LQ /HJRQJ .HUDWRQ

 ([FHUSW IURP *RUD 0HUGDZD
)LJXUH  LQ $SSHQGL[ & FRQWDLQV D SRUWLRQ RI D NRWHNDQ IURP D FRQWHPSRUDU\
SLHFH *RUD 0HUGDZD E\ , 1\RPDQ :LQGKD  7KLV PXVLF LV LQFOXGHG DV DQ H[DPSOH
RI FRQWHPSRUDU\ SLHFHV VWUHWFKLQJ WKH VWDQGDUG WHFKQLTXHV RI NRWHNDQ ,Q D QXPEHU RI
SODFHV LQ WKH SLHFH WKH UXOHV SUHVHQWHG LQ &KDSWHU  DUH QRW IROORZHG +RZHYHU HQRXJK
UXOHV DUH IROORZHG VR WKDW WKH NRWHNDQ LV UHFRJQL]DEOH DV EHLQJ PDLQO\ HPSDW
,Q JHQHUDO WKH OLQHV PDLQO\ FRQVLVW RI XQLWV RI VLQJOH WZR RU WKUHH DGMDFHQW WRQHV
36/ , 36/ 7KH NRWHNDQ OLQH LWVHOI FRQVLVWV RI PDLQO\ RQH DQG WZR VWHS PRWLRQ *5
7KHUH DUH RQO\ VLQJOH UHVWV 36/ 7KH VDQJVLK LV DERYH WKH SRORV ( DQG WKH ORZHU
SRORV LV JHQHUDOO\ PDWFKHG E\ DQ XSSHU VDQJVLK 7KH ILUVW WZR SRNRN EHDWV RI WKH H[FHUSW
DUH VWUDLJKW IRUZDUG HPSDW WKH\ H[DFWO\ IROORZ WKH HPSDW UXOHV SUHVHQWHG
7DEOH  GHVFULEHV VRPH RI WKH SODFHV ZKHUH UXOHV DUH YLRODWHG 7KH 36/ UXOHV DUH
WKRVH WKDW ZHUH IRUPDOL]HG LQ WKH SKUDVH VWUXFWXUH UXOHV RI SRORV DQG VDQJVLK DV LQGLYLGXDO
OLQHV 7KH ( UXOHV ZHUH LQFRUSRUDWHG LQ WKH SRORVWRVDQJVLK WUDQVIRUPDWLRQDO UXOHV IRU
HPSDW
7$%/( 
'HVFULSWLRQV RI %URNHQ 5XOHV LQ *RUD 0HUGDZD
3RLQW 'HVFULSWLRQ 5XOH 9LRODWHG
D 7HPSRUDOO\ DGMDFHQW QRWHV DUH QRW DGMDFHQW LQ RRORV 36/
E .RWHNDQ OLQH KDV EUHDNV .*
E $ RRORV UHVW LV QRW PDWFKHG ZLWK D VDQ]VLK QRWH (
F 7KH VDPH QRWH LV UHSHDWHG 7KLV LV UDUH 36/ 36/"
G 7KH VDPH QRWH LV SOD\HG  WLPHV LQ D URZ 36/
H 3RORV SODYV IRXU QRWHV LQ D URZ 36/,
I 3RORV QODYV VDQDVLK QRWH RU VDQ]VLK QODYV RRORV QRWH (
J $OWKRXJK D ORZHU SRORV LV PDWFKHG E\ DQ XSSHU (O
VDQJVLK WKH RXWHU WRQHV RI WKH HPSDW DUH  VWHSV DZD\
UDWKHU WKDQ WKH XVXDO  VWHSV DZD\ 7KLV LV D YHU\
XQXVXDO FRPELQDWLRQ RI WRQHV WR RODY WRJHWKHU

,W LV LQWHUHVWLQJ WR QRWH WKH ZD\V LQ ZKLFK UXOHV DUH VWUHWFKHG RU EURNHQ )RU
H[DPSOH (, LV IROORZHG LQ WKDW WKH ORZHU SRORV LV PDWFKHG E\ DQ XSSHU VDQJVLK +RZHYHU
WKLV UXOH LV VWUHWFKHG E\ PDNLQJ WKH XSSHU VDQJVLK DQ XQH[SHFWHG QRWH WKDW LV  VWHSV DZD\
UDWKHU WKDQ  VWHSV DZD\ ,Q D VWUHWFK RI ( DQG 365 , WKH VDQJVLK QHYHU JRHV EHORZ WKH
SRORV EXW WKH WZR SDUWV VKDUH WKH VDPH QRWHV LQ D QXPEHU RI SODFHV 7KLV LV DQ LQWHUHVWLQJ
VWUHWFK RI ( DQG 365  EHFDXVH E\ VKDULQJ WKH QRWH WKH VDQJVLK LV QRW EHORZ RU DERYH WKH
SRORV $W SRLQW E WZR UXOHV DUH YLRODWHG %HFDXVH D SRORV UHVW LV QRW PDWFKHG ZLWK D
VDQJVLK QRWH YLRODWLQJ ( D EUHDN RFFXUV LQ WKH NRWHNDQ OLQH YLRODWLQJ .*
 (YDOXDWLRQ RI 5XOHV
7KH SDUWLDO JUDPPDU SUHVHQWHG LQ WKLV VWXG\ FDQ EH HYDOXDWHG DFFRUGLQJ WR LWV
DELOLW\ WR JHQHUDWH PXVLFDO OLQHV WKDW ZRXOG EH DFFHSWDEOH LQ WKH JRQJ NHE\DU VW\OH DQG
DFFRUGLQJ WR WKH PRWLYDWLRQ EHKLQG WKH UXOHV
 :HOOIRUPHGQHVV
:HOOIRUPHGQHVV LQ WKLV VWXG\ LV GHILQHG ZLWK UHVSHFW WR WKH JDPHODQ JRQJ NHE\DU
VW\OH RI NRWHNDQ 7KH LQIRUPDO UXOHV JOREDO DQG NRWHNDQ JHQHUDOL]DWLRQV GHVFULEH ZHOO
IRUPHG LH V\QWDFWLFDOO\ DFFHSWDEOH PXVLFDO OLQHV DQG UHODWLRQVKLSV EHWZHHQ WKH SDUWV RI
WKH HQVHPEOH 7KH FRQWH[WIUHH SKUDVH VWUXFWXUH UXOHV IRU SRORV DQG VDQJVLK LQGLYLGXDO
OLQHV VSHFLI\ ZHOOIRUPHG SRORV RU VDQJVLK OLQHV LQ LVRODWLRQ 7KH UXOHV KRZHYHU GR QRW
VSHFLI\ ZKDW D JRRG SRORV RU VDQJVLK OLQH LV ZLWK UHVSHFW WR WKH SRNRN WKLV ZRXOG EH
FRQWH[W VHQVLWLYH
7KH WUDQVIRUPDWLRQDO UXOHV IRU JHQHUDWLQJ VDQJVLK IURP SRORV GHVFULEH ZHOOIRUPHG
VDQJVLK OLQHV JLYHQ ZHOOIRUPHG SRORV OLQHV WKH UXOHV H[SOLFLWO\ GHVFULEH WKH UHODWLRQVKLS
EHWZHHQ SRORV DQG VDQJVLK +RZHYHU ZKLOH WKH UXOHV H[FOXGH LOOIRUPHG PXVLFDO OLQHV
WKH\ GR QRW LQFOXGH DOO WKH ZHOOIRUPHG OLQHV 9DULDWLRQ H[LVWV SDUWLFXODUO\ DW WKH

VWUXFWXUDOO\ ZHDNHU SRLQWV LQ WKH PXVLF 7KHVH DFFHSWDEOH YDULDWLRQV KDYH QRW EHHQ
LQFOXGHG LQ WKH IRUPDOL]HG UXOHV RI WKLV VWXG\ 7KXV DOWKRXJK WKH WUDQVIRUPDWLRQDO UXOHV LQ
WKLV VWXG\ KDYH QRW EHHQ WHVWHG H[WHQVLYHO\ WKH\ ZRXOG SUREDEO\ WHQG WR XQGHU JHQHUDWH
$V LQ RWKHU PXVLFDO JUDPPDU VWXGLHV ZHOOIRUPHGQHVV DQG JUDPPDWLFDOLW\ LQ WKLV
VWXG\ DUH QRW FRPSOHWHO\ DQDORJRXV WR ODQJXDJH %HFDXVH DV PHQWLRQHG SUHYLRXVO\ PXVLF
LV QRW WLHG GRZQ WR PHDQLQJ LQ WKH VDPH ZD\ ODQJXDJH LV ZHOOIRUPHGQHVV LQ PXVLF LV
SHUKDSV QRW DV LPSRUWDQW DV SUHIHUHQFHV )XUWKHUPRUH LQ PXVLF UXOHV DUH EURNHQ RQ
SXUSRVH 0XVLFLDQV FDQ SOD\ SLHFHV ZLWK EURNHQ RU VWUHWFKHG UXOHV DQG OLVWHQHUV JHQHUDOO\
DUH VWLOO UHFHSWLYH WR WKH PXVLF %XW DV %HFNHU DQG %HFNHU  SRLQW RXW WKH UXOHV KDYH
WR EH WKHUH LQ RUGHU WR EH H[SORLWHG SHRSOH KDYH WR NQRZ ZKDW WKH UXOHV RU H[SHFWDWLRQV
DUH VR WKDW WKH\ FDQ DSSUHFLDWH KRZ WKH\ DUH EHLQJ VWUHWFKHG ,W LV QRW FOHDU WKHQ ZKHWKHU
D FRPSRVLWLRQ VXFK DV :LQGKD  WKDW VWUHWFKHV UXOHV VKRXOG EH FRQVLGHUHG
XQJUDPPDWLFDO 7KH UXOHV JLYHQ LQ WKLV VWXG\ DUH WHQGHQFLHV $W WLPHV WKH\ DUH IROORZHG
RWKHU WLPHV WKH\ DUH QRW 3HUKDSV WKHQ WKH\ IXQFWLRQ PRUH OLNH SUHIHUHQFH UXOHV UDWKHU
WKDQ ZHOOIRUPHGQHVV UXOHV
$V LQ RWKHU PXVLFDO JUDPPDUV WKH UXOHV QHHGHG WR DGHTXDWHO\ GHVFULEH %DOLQHVH
NRWHNDQ DUH FRQWH[WVHQVLWLYH )RU H[DPSOH WKH FKRLFH RI D QRWH GHSHQGV RQ LWV SODFH LQ
WKH SKUDVLQJ VWUXFWXUH WKH QRWHV DURXQG LW DQG WKH PRWLRQ RI WKH FRUH PHORG\
 0RWLYDWLRQ IRU 5XOHV
6SDWLRPRWRU FRQVLGHUDWLRQV DUH D PRWLYDWLQJ IDFWRU EHKLQG WKH VSOLWWLQJ RI WKH
NRWHNDQ LQWR WKH SRORV DQG VDQJVLK SDUWV DQG WKH SKUDVH VWUXFWXUH UXOHV IRU SRORV DQG
VDQJVLK DV LQGLYLGXDO OLQHV 7KH OD\RXW RI WKH JDQJVD DQG WKH SOD\LQJ WHFKQLTXH KDYH DQ
DIIHFW RQ WKH VWUXFWXUH RI NRWHNDQ %HFDXVH RI WKH FRQVWUXFWLRQ RI WKH LQVWUXPHQW DQG WKH
WHFKQLTXH ZLWK ZKLFK LW LV SOD\HG WKHUH DUH OLPLWDWLRQV WR ZKDW LV SK\VLFDOO\ SRVVLEOH
7KH VSOLWWLQJ RI WKH SDUWV PD\ EH D UHVXOW RI WKH VSHHG DW ZKLFK WKH NRWHNDQ LV

SHUIRUPHG )RU H[DPSOH 9LWDOH  QRWHV WKDW QRURW FRQILJXUDWLRQ ZKHQ SOD\HG DW
VORZHU WHPSRV LV QRW VSOLW XS HDFK SDUW SOD\V WKH ZKROH FRQILJXUDWLRQ
.RWHNDQ PD\ ZHOO KDYH HYROYHG RXW RI WKH GHVLUH WR SOD\ WKLV ILJXUDWLRQ DW IDVWHU
DQG IDVWHU WHPSRV XQWLO D VLQJOH SOD\HU FRXOG QR ORQJHU H[HFXWH DOO RI WKH
QRWHV 7KH SOD\HUV VSOLW WKH ILJXUDWLRQ LQWR NRWHNDQ DW WKH SRLQW ZKHUH LW EHFRPHV
WRR IDVW WR SOD\ DORQH XVXDOO\ GRQH VR VPRRWKO\ WKDW WKH OLVWHQHU LV XQDZDUH RI WKH
GLYLVLRQ S 
&RQFHUQLQJ WKH D5 DE5 DED5 SDWWHUQV RI WKH SKUDVH VWUXFWXUH UXOHV 9LWDOH ZULWHV
2QH UHDVRQ IRU WKH SUHYDOHQFH RI WKHVH VLPSOH XQLWV FOHDU WR DQ\ SHUIRUPHU RI
NRWHNDQ LV WKDW WKH\ \LHOG WKH PRVW HDVLO\ SOD\DEOH SDWWHUQ ZKLFK FDQ EH FRPELQHG
WR IRUP DQ\ NLQG RI ILJXUDWLRQ )RU H[DPSOH IRXU VXFFHVVLYH WRQHV LQ RQH SDUW
ZRXOG EHFRPH H[FHHGLQJO\ GLIILFXOW WR SOD\ DW D IDVW WHPSR WKUHH DOUHDG\ WD[HV WKH
XSSHU WHPSR OLPLW RI PRVW SOD\HUV 7ZR VXFFHVVLYH QRQDGMDFHQW WRQHV ZRXOG
FUHDWH D GLIILFXOW OHDS DQG OLNHZLVH WZR VXFFHVVLYH UHVWV ZRXOG SXW DQ DZNZDUG
SDXVH LQ WKH SDUW (LWKHU RI WKHVH ZRXOG LQWHUUXSW WKH IOXLG PRWLRQ RI WKH DUP ZKLFK
LV VR FULWLFDO LQ SOD\LQJ NRWHNDQ S 
7KH SHUFHSWLRQ RI WKH LQWHUORFNLQJ SDUWV DV D VLQJOH OLQH DSSHDUV WR EH EDVHG RQ
*HVWDOW SULQFLSOHV SDUWLFXODUO\ JRRG FRQWLQXDWLRQ SUR[LPLW\ VLPLODULW\ DQG FRPPRQ IDWH
9LWDOH  REVHUYHV WKH XVH RI *HVWDOW SULQFLSOHV LQ WKH SOD\LQJ RI WKH SDUWV %DOLQHVH
SOD\HUV GR QRW VHQVH WKH VDQJVLK SDUW ZLWK WKH UK\WKPLF WHQVLRQ WKDW :HVWHUQ PXVLFLDQV IHHO
ZLWK XSEHDWV 5DWKHU WKH VDQJVLK SDUW LV WKRXJKW WR ILOO LQ WKH JDSV LQ WKH ZDYH PRWLRQ RI
WKH ILJXUDWLRQ S 
,Q RUGHU WR GR VR DFFXUDWHO\ WKH SOD\HU PXVW FRQFHQWUDWH H[FOXVLYHO\ RQ WKH
UHVXOWDQW SDWWHUQ 7KDW LV KH PXVW EH DV DZDUH RI WKH RWKHU SDUW DV RI KLV RZQ
SHUFHLYLQJ WKH GRZQEHDWV DV LI KH ZHUH SURGXFLQJ WKHP KLPVHOI 7KH VDQJVLK
SOD\HU LV VLPSO\ SODFLQJ KLV QRWHV LQ EHWZHHQ S 
7KH SOD\HUV PXVW PDNH VOLJKW DGMXVWPHQWV LQ VSHHG LQ RUGHU WR V\QFKURQL]H WKH SDUWV
:KHQ DOO WKH SOD\HUV LQ WKH JDQJV D VHFWLRQ DFKLHYH WKLV  WKH VRXQG RI WKH LQGLYLGXDO
LQVWUXPHQWV GLVDSSHDUV LQWR WKH FRPSOHWH ZHE RI WKH ILJXUDWLRQ DQG DOO WKH SOD\HUV VRXQG
DV RQH S 

 )HDWXUHV RI D *UDPPDU IRU %DOLQHVH .RWHNDQ
7KH SDUWLDO JUDPPDU ZULWWHQ IRU %DOLQHVH NRWHNDQ H[KLELWV D QXPEHU RI WKH IHDWXUHV
RI PXVLFDO JUDPPDUV WKDW ZHUH GLVFXVVHG LQ 6HFWLRQ  7KLV VHFWLRQ H[DPLQHV VRPH RI
WKHVH IHDWXUHV
 'HHS DQG 6XUIDFH 6WUXFWXUH
%DOLQHVH PXVLF FDQ EH GHVFULEHG DV KDYLQJ GHHS DQG VXUIDFH VWUXFWXUH $V
PHQWLRQHG SUHYLRXVO\ HYHU\ SLHFH RI PXVLF KDV D FRUH PHORG\ IURP ZKLFK DOO WKH RWKHU
SDUWV DUH GHULYHG 7KH SRNRN FDQ EH WKRXJKW RI DV WKH GHHS XQGHUO\LQJ VWUXFWXUH WR D
SLHFH RI PXVLF WKH NRWHNDQ LV RQH RI PDQ\ SRVVLEOH VXUIDFH PDQLIHVWDWLRQV +RZHYHU LQ
%DOLQHVH PXVLF WKH GHHS VWUXFWXUH LV RYHUW DQG LV KHDUG DORQJ ZLWK WKH VXUIDFH
HODERUDWLRQ $Q XQGHUO\LQJ SRNRN PD\ KDYH PDQ\ GLIIHUHQW NRWHNDQ PDQLIHVWDWLRQV MXVW
DV LQ MD]] D GHHS FKRUG VWUXFWXUH KDV PDQ\ VXUIDFH LPSURYLVDWLRQV
$W D GLIIHUHQW OHYHO RI DQDO\VLV WKH SRORV DFWV DV D NLQG RI GHHS VWUXFWXUH IURP
ZKLFK WKH VDQJVLK LV GHULYHG 7KH XVH RI WUDQVIRUPDWLRQV ZRUNV ZHOO LQ WKLV VWXG\ EHFDXVH
WKH\ QRW RQO\ JLYH D ZHOOIRUPHG VDQJVLK OLQH EXW WKH\ LOOXVWUDWH WKH UHODWLRQVKLS EHWZHHQ
WKH SRORV DQG VDQJVLK SDUWV )RU H[DPSOH LW ZRXOG EH SRVVLEOH WR VSHFLI\ D SKUDVH
VWUXFWXUH UXOH IRU WKH VDQJVLK SDUW LQ RQFDQJRQFDQJDQ DV
VDQJVLK ! 5 D VDQJVLK
7KLV ZRXOG JHQHUDWH WKH 5 D 5 D SDWWHUQ WKDW VSHFLILHV WKH RIIEHDW SDUW +RZHYHU
GHVFULELQJ WKH VDQJVLK LQ WHUPV RI D WUDQVIRUPDWLRQ RI WKH SRORV H[SOLFLWO\ LOOXVWUDWHV WKH
LQWHUORFNLQJ UHODWLRQVKLS EHWZHHQ WKH SDUWV
 6WUXFWXUH DQG 9DULDWLRQ
+XJKHV
  REVHUYDWLRQ WKDW LW LV DW VWUXFWXUDOO\ LPSRUWDQW SRLQWV LQ PXVLF
ZKHUH WKHUH LV WKH OHDVW YDULDWLRQ LV YHU\ DSSDUHQW LQ %DOLQHVH PXVLF DV H[KLELWHG E\ UXOHV

*5 , DQG .* , $W WKH VWUXFWXUDOO\ LPSRUWDQW SRLQWV WKH SDUWV PXVW FRLQFLGH WKH NRWHNDQ
QRWH VKRXOG PDWFK WKH FRUH QRWH $W VWUXFWXUDOO\ ZHDNHU SRLQWV WKHUH LV URRP IRU
YDULDWLRQ $V PHQWLRQHG SUHYLRXVO\ WKH UXOHV SUHVHQWHG LQ WKLV VWXG\ GR QRW KDQGOH WKH
YDULDWLRQ WKDW H[LVWV 7KLV LV PDLQO\ EHFDXVH LW LV HDVLHU WR VSHFLI\ ZKDW KDSSHQV ZKHQ WKH
NRWHNDQ LV VWDEOH WKH UXOHV DSSO\ WR WKHVH VLWXDWLRQV 9DULDWLRQ LV PRUH OLNHO\ RQ WKH
ZHDNHU EHDWV RU ZKHQ WKH NRWHNDQ LV PRYLQJ $ FRPSOHWH JUDPPDU RI NRWHNDQ ZRXOG
VSHFLI\ WKLV YDULDWLRQ DV ZHOO
 +LHUDUFK\ RI 5XOHV DQG 3UHIHUHQFHV
%HFNHU DQG %HFNHU
V  GHVFULSWLRQ RI PXVLFDO V\VWHPV DV D KLHUDUFK\ RI
FRQVWUDLQWV ZRUNV YHU\ ZHOO IRU %DOLQHVH PXVLF 7KH DQDO\VLV RI %DOLQHVH PXVLF LQ WKLV
VWXG\ XVHV D KLHUDUFK\ RI FRQVWUDLQWV IURP JOREDO UXOHV WR NRWHNDQ VSHFLILF UXOHV 7KH
KLJKHU OHYHO JOREDO UXOHV DIIHFW WKH ORZHU OHYHO UXOHV )RU H[DPSOH WKH NRWHNDQ JHQHUDO UXOH
IRU SRORV JHQHUDOO\ PDWFKLQJ XS ZLWK WKH SRNRN .* DIIHFWV WKH SRORVWRVDQJVLK UXOHV
IRU VSHFLILF NRWHNDQ W\SHV $V GLVFXVVHG LQ 6HFWLRQ  WKLV UXOH GHWHUPLQHV ZKHWKHU
WKH VDQJVLK LV DERYH RU EHORZ WKH SRORV
$V PHQWLRQHG LQ &KDSWHU  UXOHV FDQ UHLQIRUFH RQH DQRWKHU RU FRQIOLFW ZLWK HDFK
RWKHU ([DPSOHV RI ERWK RI WKHVH VLWXDWLRQV DSSHDU LQ %DOLQHVH PXVLF )RU H[DPSOH UXOHV
IURP D ORZHU OHYHO FDQ UHLQIRUFH WKRVH DW D KLJKHU OHYHO 7KH SRORVWRVDQJVLK
WUDQVIRUPDWLRQ UHZULWH UXOHV WKDW FKDQJH D SRORV UHVW LQWR D VDQJVLK QRWH UHLQIRUFH WKH
NRWHNDQ JHQHUDO UXOH WKDW WKHUH DUH QR EUHDNV LQ WKH NRWHNDQ OLQH .* 7KH
SRORVVDQJVLK SKUDVH VWUXFWXUH UXOHV 36/ FRQWULEXWH WR WKH JHQHUDO PRWLRQ RI OLQHV EHLQJ
RQH RU WZR VWHS *5
$Q H[DPSOH RI UXOHV FRQIOLFWLQJ ZDV JLYHQ LQ 6HFWLRQ  7KH UHTXLUHPHQW RI
WKH SRORV EHLQJ EHORZ WKH VDQJVLK FODVKHG ZLWK WKH UHTXLUHPHQW RI WKH SRORV FRLQFLGLQJ

ZLWK WKH SRNRN ,Q WKLV FDVH WKH UHVROXWLRQ RI WKH FRQIOLFW WRRN WKH IRUP RI RQH UXOH EHLQJ
SUHIHUUHG RYHU DQRWKHU UXOH
7KXV UDQNHG UXOHV RU SUHIHUHQFH UXOHV DUH DSSDUHQW LQ WKLV JUDPPDU ,Q DGGLWLRQ LW
DSSHDUV WKDW GLIIHUHQW W\SHV RI NRWHNDQ SXW GLIIHUHQW HPSKDVLV RQ WKH LPSRUWDQFH RI FHUWDLQ
UXOHV )RU H[DPSOH IRU RQFDQJRQFDQJDQ WKH LPSRUWDQW DQG GHILQLQJ UXOH LV WKH RQH
VSHFLI\LQJ UK\WKPLF DOWHUQDWLRQ 365 7KH RQFDQJRQFDQJDQ VSHFLILF UXOHV  , DQG 
UHLQIRUFH 365 :KHWKHU WKH VDQJVLK LV DERYH RU EHORZ WKH SRORV 365, LV QRW LPSRUWDQW
LQ WKLV W\SH RI NRWHNDQ 6R WKH NRWHNDQ VSHFLILF UXOHV  , DQG  DUH VXIILFLHQW IRU
GHILQLQJ ZKDW LV ZHOOIRUPHG WKH PRUH JHQHUDO UXOH 365, LV QRW SDUW RI WKH GHILQLWLRQ
$V PHQWLRQHG LQ &KDSWHU  %HFNHU DQG %HFNHU  QRWH WKDW UXOHV PD\ VKLIW LQ
VWUHQJWK
 6SDWLR0RWRU &RQVLGHUDWLRQV
,Q DGGLWLRQ WR WKH VSDWLRPRWRU FRQVLGHUDWLRQV GLVFXVVHG LQ 6HFWLRQ  WKHUH DUH
RWKHUV LQ D JUDPPDU IRU NRWHNDQ )RU H[DPSOH NRWHNDQ WHOX FDQ EH SOD\HG RQO\ RQ WKH
JDQJVDV %HFDXVH WKH SRORV DQG VDQJVLK SDUWV DUH SOD\HG RQ SDLUHG LQVWUXPHQWV WKH VKDUHG
PLGGOH WRQH LQ WKH NRWHNDQ WHOX ILJXUDWLRQ LV SRVVLEOH ,W LV QRW SRVVLEOH WR SOD\ NRWHNDQ
WHOX RQ IRU H[DPSOH WKH UHRQJ!
 EHFDXVH WKH SDUWV FRXOG QRW VKDUH WKH PLGGOH WRQH ,W LV
SRVVLEOH KRZHYHU WR SOD\ NRWHNDQ HPSDW RQ WKH UHRQJ
$QRWKHU H[DPSOH RI VSDWLRPRWRU FRQVLGHUDWLRQV FDQ EH VHHQ LQ WKH HIIHFW RI WHPSR
RQ WKH UXOHV 7KH SKUDVH VWUXFWXUH UXOHV DUH IROORZHG PRUH VWULFWO\ DW IDVWHU WHPSRV GXH WR
WHFKQLFDO SK\VLFDO OLPLWDWLRQV 5XOHV PD\ EH EURNHQ DW VORZHU WHPSRV EHFDXVH IRU
H[DPSOH SOD\LQJ FRQVHFXWLYH QRWHV WKDW DUH IDU DSDUW IURP HDFK RWKHU RU SOD\LQJ IRXU
7KH UHRQJ LV D URZ RI VPDOO WXQHG JRQJV SOD\HG E\ IRXU PXVLFLDQV 9LWDOH  S  7ZR SOD\HUV
FDQQRW SOD\ WKH VDPH QRWH LH JRQJ DW WKH VDPH WLPH

FRQVHFXWLYH QRWHV LV SRVVLEOH DW D VORZ HQRXJK WHPSR 5XOHV PD\ EH EURNHQ DW IDVWHU
WHPSRV DV D ZD\ RI SXVKLQJ RU GLVSOD\LQJ WKH YLUWXRVLW\ RI WKH HQVHPEOH
 &RQFOXVLRQ
7KH SDUWLDO JUDPPDU IRU %DOLQHVH NRWHNDQ SUHVHQWHG LQ WKLV VWXG\ GHVFULEHV ZHOO
IRUPHG PXVLFDO OLQHV +RZHYHU LW SUREDEO\ XQGHU JHQHUDWHV EHFDXVH WKHUH LV PRUH
YDULDWLRQ LQ %DOLQHVH PXVLF WKDQ ZDV GHVFULEHG E\ WKH UXOHV 7KH UXOHV DSSO\ PDLQO\ WR WKH
NRWHNDQ ZKHQ LW LV VWDEOH 5XOHV DUH QHHGHG WR GHVFULEH PRYLQJ NRWHNDQ 7KH UXOHV
SUHVHQWHG LQ WKLV VWXG\ DUH D VWDUWLQJ SRLQW IRU D FRPSOHWH JUDPPDU RI %DOLQHVH NRWHNDQ
7KH JUDPPDU H[KLELWV IHDWXUHV VLPLODU WR RWKHU PXVLFDO JUDPPDUV 7KHUH DUH GHHS
DQG VXUIDFH VWUXFWXUHV YDULDWLRQ UHODWHG WR VWUXFWXUH D KLHUDUFK\ RI FRQVWUDLQWV UDQNHG RU
SUHIHUHQFH UXOHV DQG VSDWLRPRWRU FRQVLGHUDWLRQV ,Q DGGLWLRQ WKH UXOHV QHHGHG WR




7KLV FKDSWHU FRQFOXGHV WKH WKHVLV E\ SUHVHQWLQJ VRPH WRSLFV IRU IXUWKHU UHVHDUFK
6HFWLRQ  SRVVLEOH LPSOLFDWLRQV 6HFWLRQ  DQG D VXPPDU\ RI WKH VWXG\ 6HFWLRQ

 6RPH 2SHQ ,VVXHV
7KHUH DUH PDQ\ RSHQ LVVXHV LQ PXVLF FRJQLWLRQ HWKQRPXVLFRORJ\ DUWLILFLDO
LQWHOOLJHQFH DQG OLQJXLVWLFV IRU WKH VWXG\ RI PXVLFDO JUDPPDUV $ VPDOO QXPEHU RI WRSLFV
IRU IXUWKHU UHVHDUFK DUH PHQWLRQHG LQ WKH IROORZLQJ VHFWLRQV
 3HUIRUPDQFH &RQVLGHUDWLRQV
$Q LQWHUHVWLQJ SRLQW LQ WKH OLWHUDWXUH LV WKH QXPEHU RI UHVHDUFKHUV ZKR WKLQN LW LV
QHFHVVDU\ WR PRGHO PXVLFDO SHUIRUPDQFH DQG WKLQN WKDW D JUDPPDU RI PXVLF VKRXOG PRGHO
PXVLFDO SHUIRUPDQFH )RU H[DPSOH .LSSHQ DQG %HO  WU\ WR PRGHO WKH LUUHJXODULWLHV
LQ DFWXDO SHUIRUPDQFHV RI WDEOD GUXPPLQJ 6XQGEHUJ )ULEHUJ DQG )U\GHQ  REVHUYH
WKDW LQ SHUIRUPDQFH PXVLFLDQV UHJXODUO\ GHYLDWH IURP WKH VFRUH WKLV VHHPV WR SURGXFH
SHUIRUPDQFHV WKDW VRXQG PXVLFDOO\ PRUH DFFHSWDEOH S  7KH\ SURSRVH FRQWH[W
GHSHQGHQW UXOHV WKDW GHVFULEH WKHVH GHYLDWLRQV 6XQGEHUJ DQG /LQGEORP  QRWH WKDW
WKHUH LV HYLGHQFH WKDW VWUXFWXUH LV PDQLIHVWHG LQ SHUIRUPDQFH )RU LQVWDQFH SKUDVH
HQGLQJV DUH PDUNHG E\ ILQDO OHQJWKHQLQJ LQ PXVLF SHUIRUPDQFH MXVW DV LQ VSHHFK S 
1RUG HW DO  REVHUYH WKLV OHQJWKHQLQJ LQ WKHLU WLPLQJ VWXGLHV RI SURVH SRHWU\ DQG
PXVLF

7KH QRWLRQ WKDW D JUDPPDU VKRXOG PRGHO SHUIRUPDQFH LV YHU\ GLIIHUHQW IURP WKH
WUDGLWLRQDO YLHZ RI JUDPPDUV ZKLFK LV WKDW D JUDPPDU GRHV QRW SUHGLFW SHUIRUPDQFH $
JUDPPDU FDQ GHVFULEH WKH EDFNJURXQG NQRZOHGJH RI WKH PXVLFLDQ EXW LW FDQ QHYHU SUHGLFW
ZKDW KH ZLOO GR LQ D JLYHQ PXVLFDO VLWXDWLRQ %HFNHU 	 %HFNHU  S 
7KXV UHVHDUFKHUV KDYH YDULRXV LGHDV DERXW WKH JRDOV RI PXVLFDO JUDPPDUV 7KLV LV
VLPLODU WR WKHRUHWLFDO OLQJXLVWLFV LQ ZKLFK WKHUH DUH UHVHDUFKHUV ZKR FRPSOHWHO\ VHSDUDWH
SHUIRUPDQFH IURP JUDPPDU DQG WKRVH ZKR DWWHPSW WR PRGHO DVSHFWV RI SHUIRUPDQFH LQ
WKH IRUP RI YDULDEOH UXOHV 0RGHOLQJ SHUIRUPDQFH LQ PXVLFDO JUDPPDUV LV D WRSLF IRU
IXUWKHU UHVHDUFK
 %RWWRPXS 0RGHOV
$V PHQWLRQHG LQ &KDSWHU , WKH DQDO\VLV RI %DOLQHVH PXVLF LQ WKLV VWXG\ ZDV IURP D
WRSGRZQ LQIRUPDWLRQ SURFHVVLQJ SHUVSHFWLYH $ EDVLF SUHPLVH RI WKLV DSSURDFK LV WKDW
NQRZOHGJH FDQ EH H[SUHVVHG LQ WKH IRUP RI H[SOLFLW UXOHV ,W VKRXOG EH QRWHG WKDW WKHUH DUH
VWXGLHV WKDW DSSURDFK WKH DQDO\VLV RI PXVLF IURP D ERWWRPXS LQIRUPDWLRQ SURFHVVLQJ
SHUVSHFWLYH 6RPH V\VWHPV WKDW XVH WKLV DSSURDFK DUH UHIHUUHG WR DV QHXUDO QHWZRUNV RU
FRQQHFWLRQLVW PRGHOV ,Q WKHVH VWXGLHV NQRZOHGJH GRHV QRW WDNH WKH IRUP RI H[SOLFLW UXOHV
UDWKHU LW LV LQIHUUHG 7KH JRDO LV WR PRGHO WKH VWUXFWXUH DQG IXQFWLRQLQJ RI WKH EUDLQ DQG
PRGHO OHDUQLQJ /HPDQ  SURYLGHV DQ RYHUYLHZ RI QHXUDO QHWZRUNV DSSOLHG WR PXVLF
%KDUXFKD  LV DQ H[DPSOH RI D FRQQHFWLRQLVW PRGHO DSSOLHG WR :HVWHUQ KDUPRQ\
7KH XVH RI ERWWRPXS PRGHOV IRU PXVLF LV D WRSLF IRU IXUWKHU UHVHDUFK
 5XOH &RQIOLFWV DQG 9DULDWLRQ LQ %DOLQHVH 0XVLF
,Q WKLV VWXG\ LW ZDV SURSRVHG WKDW YDULDWLRQ RFFXUV LQ %DOLQHVH PXVLF DW VWUXFWXUDOO\
OHVV LPSRUWDQW SRLQWV +RZHYHU DV %HFNHU DQG %HFNHU  DQG +XJKHV  SRLQW
RXW YDULDWLRQ FDQ DOVR RFFXU DW SRLQWV ZKHUH UXOHV DUH LQ FRQIOLFW ,Q %DOLQHVH PXVLF WKHUH

DUH GLIIHUHQW OHYHOV RI UXOHV ZKLFK LQWHUDFW ZLWK HDFK RWKHU WKH\ PD\ UHLQIRUFH RU FRQIOLFW
ZLWK HDFK RWKHU ,Q WKH H[DPSOHV JLYHQ LQ WKLV VWXG\ ZKHQ UXOHV FRQIOLFWHG WKH\ ZHUH
JHQHUDOO\ UHVROYHG E\ RQH UXOH WDNLQJ SUHFHGHQFH RYHU DQRWKHU 7KLV VWXG\ ZDV OLPLWHG LQ
WKH QXPEHU RI H[DPSOHV XVHG $ WRSLF IRU IXUWKHU UHVHDUFK LV WR DQDO\]H PRUH H[DPSOHV
ZKHUH UXOHV DUH LQ FRQIOLFW WR VHH LI WKH FRQIOLFWV DUH DOZD\V UHVROYHG LQ WKH VDPH PDQQHU
RU LI WKHVH DUH SRLQWV RI YDULDWLRQ DV %HFNHU DQG %HFNHU DQG +XJKHV VXJJHVW ,W LV
SRVVLEOH IRU H[DPSOH WKDW LQ WKH SODFHV ZKHUH WKH NRWHNDQ LV PRYLQJ EHFDXVH WKH FRUH LV
PRYLQJ WKDW WKHUH PLJKW EH WHQVLRQ EHWZHHQ ZDQWLQJ WKH SRORV EHORZ WKH VDQJVLK RU RQ
WKH FRUH
 /H[LFDO 3KUDVHV
$ WRSLF IRU IXUWKHU UHVHDUFK LV WKH GHILQLWLRQ DQG XVH RI PXVLFDO OH[LFDO SKUDVHV ,Q
OLQJXLVWLF WKHRU\ 1DWWLQJHU DQG 'H&DUULFR  GHVFULEH OH[LFDO SKUDVHV DV SUHIDEULFDWHG
FKXQNV RI ODQJXDJH YDU\LQJ LQ OHQJWK WKDW H[LVW VRPHZKHUH EHWZHHQ WKH WUDGLWLRQDO SROHV
RI OH[LFRQ DQG V\QWD[ S , 7KHVH FKXQNV DUH IDPLOLDU FRQYHQWLRQDOL]HG H[SUHVVLRQV WKDW
KDYH SDUWLFXODU IXQFWLRQV DQG RFFXU ZLWK KLJK IUHTXHQF\ 7KHVH VHW SKUDVHV KDYH D IL[HG
IRUP ZKLFK PD\RU PD\ QRW KDYH VORWV WR EH ILOOHG LQ ([DPSOHV RI OH[LFDO SKUDVHV LQFOXGH
H[SUHVVLRQV VXFK DV E\ WKH ZD\ RU D B DJR RU WKH B HU ; WKH B HU < S ,
$ FKDUDFWHULVWLF RI OH[LFDO SKUDVHV LV WKDW WKH\ DUH XVHG LQ XQDQDO\]HG FKXQNV
KRZHYHU WKH\ FDQ EH DQDO\]HG IRU V\QWDFWLF FRQWHQW
ZKLOH OH[LFDO SKUDVHV DUH SUHIDEULFDWHG OH[LFDO FKXQNV WKDW DUH UHDGLO\ DFFHVVLEOH
DV FRPSOHWHO\ RU SDUWLDOO\ DVVHPEOHG XQLWV WKH\ DUH DOVR IRU WKH PRVW SDUW
DQDO\]DEOH E\ UHJXODU UXOHV RI JUDPPDU 1DWWLQJHU 	 'H&DUULFR  S 
0XVLF DOVR DSSHDUV WR KDYH WKH HTXLYDOHQW RI OH[LFDO SKUDVHV 0XVLFDO OH[LFDO
SKUDVHV PLJKW LQFOXGH PRWLIV VXFK DV MD]] OLFNV ULIIV DQG VHW ILJXUDWLRQV RI NRWHNDQ VXFK
DV QRURW RU D YHUVLRQ RI NRWHNDQ WHOX 7KHVH DUH DOVR KLJK IUHTXHQF\ FRPSRVLWHV RFFXUULQJ
LQ XQDQDO\]HG FKXQNV WKDW FDQ EH EURNHQ GRZQ )RU H[DPSOH : 9LWDOH SHUVRQDO

FRPPXQLFDWLRQ  REVHUYHV WKDW WKH SDWWHUQV WKDW RFFXU LQ NRWHNDQ DUH YHU\ FRPPRQ
DQG VR ZHOO NQRZQ WKDW WKH\ UHTXLUH QR WKRXJKW RU HIIRUW WR SHUIRUP <HW JLYHQ D QHZ
DQG VWUDQJH SRORV D %DOLQHVH PXVLFLDQ FRXOG FRPH XS ZLWK D VDQJVLK E\ JRLQJ EDFN WR WKH
UXOHV KH NQRZV DERXW KRZ VDQJVLK LV UHODWHG WR SRORV 7KXV DW OHDVW SDUWV RI NRWHNDQ
FRQVLVW RI XQDQDO\]HG FRQYHQWLRQDOL]HG FKXQNV WKDW FDQ EH EURNHQ GRZQ
7KH DELOLW\ WR XVH OH[LFDO SKUDVHV FRQWULEXWHV WR D SHUVRQ
V IOXHQF\ LQ D ODQJXDJH
%HFDXVH WKH FKXQNV DUH YHU\ IDPLOLDU DQG UHDG\PDGH WKH\ GR QRW WDNH D ORW RI
SURFHVVLQJ HIIRUW IRU WKH VSHDNHU RU WKH KHDUHU 7KLV SURPRWHV IOXHQF\
,W LV RXU DELOLW\ WR XVH OH[LFDO SKUDVHV  WKDW KHOSV XV VSHDN ZLWK IOXHQF\ 7KLV
SUHIDEULFDWHG VSHHFK KDV ERWK WKH DGYDQWDJH RI PRUH HIILFLHQW UHWULHYDO DQG RI
SHUPLWWLQJ VSHDNHUV DQG KHDUHUV WR GLUHFW WKHLU DWWHQWLRQ WR WKH ODUJHU VWUXFWXUH RI
WKH GLVFRXUVH UDWKHU WKDQ NHHSLQJ LW IRFXVHG QDUURZO\ RQ LQGLYLGXDO ZRUGV DV WKH\
DUH SURGXFHG 1DWWLQJHU 	 'H&DUULFR  S 
6LPLODUO\ LQ PXVLF SURFHVVLQJ HIIRUW DIIHFWV IOXHQF\ 7KLV LV RQH RI WKH LGHDV
EHKLQG -RKQVRQ/DLUG
V  DQDO\VLV RI MD]] DQG WKH FRPSXWDWLRQDO HIIRUW LQYROYHG
,Q D PXVLFDO LPSURYLVDWLRQ D PXVLFLDQ KDV WR JHQHUDWH QRWHV LQ UHDO WLPH DQG KDV
QR RSSRUWXQLW\ WR JR EDFN WR UHYLVH WKHP +HQFH DQ RSWLPDO V\VWHP ZLOO EH RQH
WKDW RSHUDWHV KLJKO\ HIILFLHQWO\ DQG ZLWKRXW WKH QHHG IRU FRPSOH[ LQWHUPHGLDWH
FRPSXWDWLRQV  ,WZLOO SODFH D PLQLPDO GHPDQG RQ WKH SURFHVVLQJ FDSDFLW\ RI
ZRUNLQJ PHPRU\ S 
.QRZOHGJH RI DQG WKH DELOLW\ WR XVH SXW WRJHWKHU PXVLFDO ILJXUDWLRQV FRQWULEXWH WR D
PXVLFLDQ
V IOXHQF\ LH WKH DELOLW\ WR LPSURYLVH ZLWK HDVH RU FRPH XS ZLWK D VDQJVLK SDUW
ZLWK HDVH ,Q RWKHU ZRUGV NQRZOHGJH RI WKH UHSHUWRLUH RI ULIIV RU WHOX SDWWHUQV DQG WKH
DELOLW\ WR XVH WKHP IRU H[DPSOH KHOS PXVLFLDQV SOD\ IOXHQWO\ 3HUOPDQ DQG *UHHQEODWW
 VXJJHVW
WKH PXVLFLDQ DFFRPSOLVKHV KLVKHU DLPV WKURXJK PDVWHU\ RI DQG VSRQWDQHRXV UHVRUW
WR D EDVLF YRFDEXODU\ RI PXVLFDO ILJXUHV LQWHUVSHUVHG ZLWK TXRWHV DQG FRQQHFWHG
E\ VFDOHV DQG DUSHJJLRV SS 
3HUOPDQ DQG *UHHQEODWW QRWH WKDW VFDOHV DQG DUSHJJLRV DUH WKH LQWHUPHGLDWH RU WUDQVLWLRQDO
GHYLFHV WKDW KROG WKH LPSURYLVHG OLQH WRJHWKHU DQG EULGJH WKH JDS EHWZHHQ LQGLYLGXDO OLFNV

S  7KXV VFDOHV DQG DUSHJJLRV PD\ DOVR EH WKRXJKW RI DV NLQGV RI PXVLFDO OH[LFDO
SKUDVHV
&RPSHWHQFH LQ ODQJXDJH LQFOXGHV GLIIHUHQW NLQGV RI NQRZOHGJH 1DWWLQJHU DQG
'H&DUULFR  VXJJHVW
2QH
V NQRZOHGJH RI ODQJXDJH DQG RQH
V DELOLW\ WR XVH LW LQFOXGH NQRZOHGJH RI
KRZ WR FUHDWH VHQWHQFHV 
IURP VFUDWFK
 DQG NQRZOHGJH RI SUHIDEULFDWHG SDWWHUQV 
DQG NQRZLQJ KRZ WR VHOHFW DQG UHWULHYH UHDG\PDGH IRUPIXQFWLRQ FRPSRVLWHV 
IRU DSSURSULDWH VLWXDWLRQV RU FRQWH[WV  S 
7KXV LQ ODQJXDJH FUHDWLYLW\ LV H[SUHVVHG LQ WKH DELOLW\ WR IRUP QHZ VHQWHQFHV IURP VFUDWFK
RU IURP SXWWLQJ WRJHWKHU SUHIDEULFDWHG FKXQNV
6LPLODUO\ FRPSHWHQFH LQ PXVLF LQFOXGHV GLIIHUHQW NLQGV RI NQRZOHGJH )RU
H[DPSOH 3HUOPDQ DQG *UHHQEODWW VXJJHVW WKDW NQRZOHGJH RI WKH VWUXFWXUH RI MD]] WKH MD]]
OLFNV DQG NQRZLQJ KRZ WR XVH OLFNV DUH SDUW RI ZKDW D PXVLFLDQ QHHGV WR NQRZ LQ RUGHU WR
EH DEOH WR LPSURYLVH ,PSURYLVDWLRQV DUH IDFLOLWDWHG E\ >PXVLFLDQV
@ NQRZOHGJH RI WKH
DYDLODEOH KDUPRQLF DQG PHORGLF SRVVLELOLWLHV DQG E\ WKHLU WHFKQLFDO VNLOO DQG LPDJLQDWLRQ LQ
FRPELQLQJ DQG UHFRPELQLQJ WKHVH SRVVLELOLWLHV LQ QRYHO ZD\V S O
FUHDWLYLW\ FRQVLVWV QRW LQ H[HFXWLQJ WKH SUHIDEULFDWHG XQLW EXW LQ SURGXFLQJ LW DW
H[DFWO\ WKH ULJKW PRPHQW VR WKDW LW ILWV ZLWK XQPLVWDNDEOH DSSURSULDWHQHVV DW WKDW
SRLQW LQ WKH  PXVLFDO GLVFRXUVH S 
7KH GHJUHH WR ZKLFK WKH OH[LFDO SKUDVH  PXVLFDO OH[LFDO SKUDVH DQDORJ\ KROGV LV D
WRSLF IRU IXUWKHU UHVHDUFK :KDW D PXVLFDO OH[LFDO SKUDVH LV QHHGV WR EH GHILQHG PRUH
SUHFLVHO\ 7KH XVH RI PXVLFDO OH[LFDO SKUDVHV LQ WKH DFTXLVLWLRQ RI D PXVLFDO LGLRP LV DOVR D
WRSLF IRU IXUWKHU UHVHDUFK
 ([WUDPXVLFDO IDFWRUV
,Q WKLV VWXG\ H[WUDPXVLFDO IDFWRUV ZHUH QRW FRQVLGHUHG $ WRSLF IRU IXUWKHU
UHVHDUFK WKHQ LV WR WDNH LQWR DFFRXQW VRPH RI WKHVH IDFWRUV DOWKRXJK KRZ WR IRUPDOL]H
WKHP LV XQFOHDU )RU H[DPSOH : 9LWDOH SHUVRQDO FRPPXQLFDWLRQ  QRWHV WKDW LQ

%DOLQHVH FXOWXUH WKH LGHD RI UDPD] LV LPSRUWDQW LQ DHVWKHWLFV 7KLV LV UHIOHFWHG LQ DUW
DUFKLWHFWXUH DQG LQ WKH PXVLF 6RPH RI WKH UXOHV HJ .* .* DQG HYHQ WKH LGHD RI
LQWHUORFNLQJ SDUWV DUH SHUKDSV PRWLYDWHG E\ WKLV FRQFHSW
 ,PSOLFDWLRQV
7KLV VWXG\ ILWV LQWR ODUJHU VWXGLHV FRQFHUQLQJ KRZ SHRSOH RUJDQL]H DQG SURFHVV
LQIRUPDWLRQ LQ WKHLU EUDLQV DQG KRZ PDFKLQHV FDQ PRGHO KXPDQ LQWHOOLJHQFH 7KH SODFH RI
WKLV VWXG\ LV JLYHQ LQ WKH IROORZLQJ KLHUDUFK\
&RJQLWLYH 6FLHQFH LQFOXGLQJ OLQJXLVWLFV SV\FKRORJ\ $, PXVLF FRJQLWLRQ
.QRZOHGJH 5HSUHVHQWDWLRQ 	 ,QIRUPDWLRQ 3URFHVVLQJ
0XVLF 5HSUHVHQWDWLRQ 	0RGHOV
7RS 'RZQ 0RGHOV
/LQJXLVWLF 0RGHOV RI 0XVLF




-XVW DV OLQJXLVWLF JUDPPDUV PLJKW SURYLGH LQVLJKW LQWR WKH RUJDQL]DWLRQ RI ODQJXDJH
LQ VSHDNHUV
 DQG KHDUHUV
 PLQGV PXVLFDO JUDPPDUV PLJKW WHOO VRPHWKLQJ DERXW WKH
RUJDQL]DWLRQ RI PXVLF LQ PXVLFLDQV
 DQG OLVWHQHUV
 PLQGV 7KH VLPLODULWLHV DQG GLIIHUHQFHV
EHWZHHQ OLQJXLVWLF DQG PXVLFDO JUDPPDUV PLJKW DOVR UHYHDO VRPHWKLQJ DERXW KXPDQ PLQGV
7KLV LV DQ RSHQ ILHOG IRU UHVHDUFK
 5DPDL OLWHUDOO\ WUDQVODWHG DV EXV\UHIHUV WR D %DOLQHVH FRQFHSW LQ ZKLFK RUQDWH LQWULFDWH DQG
EDODQFHG SDWWHUQV DUH YHU\ GHVLUDEOH

$V DQRWKHU H[DPSOH RI D PXVLFDO JUDPPDU WKLV VWXG\ DGGV WR WKH ERG\ RI
NQRZOHGJH FRQFHUQLQJ PXVLFDO JUDPPDUV DQG SRVVLEOH XQLYHUVDOV ,W LV SHUKDSV VLJQLILFDQW
WKDW WKH JUDPPDU LQ WKLV VWXG\ VKDUHV IHDWXUHV ZLWK RWKHU PXVLFDO JUDPPDUV
/LQJXLVWLF JUDPPDUV DUH XVHIXO IRU IDFLOLWDWLQJ WKH UHFRJQLWLRQ DQG SDUVLQJ RI
ODQJXDJH RQ FRPSXWHUV 6LPLODUO\ PXVLFDO JUDPPDUV PLJKW EH XVHIXO IRU IDFLOLWDWLQJ WKH
DXWRPDWLF WUDQVFULSWLRQ RI PXVLF SOD\HG IRU H[DPSOH RQ D NH\ERDUG ZLWK D 0,',
LQWHUIDFH 0XVLFDO JUDPPDUV PLJKW DOVR EH XVHG IRU JHQHUDWLQJ PXVLF )RU H[DPSOH
FRPSRVHUV PLJKW XVH PXVLFDO JUDPPDUV WR DXWRPDWLFDOO\ JHQHUDWH D ILUVW SDVV IRU D
KDUPRQ\ RU D VDQJVLK SDUW
7KLV VWXG\ FRQWULEXWHV WR WKH WKHRUHWLFDO EDVLV IRU IXUWKHU UHVHDUFK RQ WKH XVH RI
PXVLF LQ WKH FODVVURRP IRU ODQJXDJH WHDFKLQJ )RU H[DPSOH LW JLYHV LQVLJKW IRU UHVHDUFK
FRQFHUQLQJ WHDFKLQJ WHFKQLTXHV WKDW H[SORLW WKH SDUDOOHOV EHWZHHQ WKH UK\WKPLF DQG SKUDVDO
VWUXFWXUHV RI PXVLF DQG ODQJXDJH ,Q DGGLWLRQ WKLV VWXG\ PLJKW EH D VPDOO SLHFH RI D
WKHRUHWLFDO EDVLV IRU PRUH WHDFKLQJ WHFKQLTXHV XWLOL]LQJ DVSHFWV RI FRJQLWLRQ ZKLFK DUH
FRPPRQ WR ERWK PXVLF DQG ODQJXDJH
 &RQFOXVLRQ
7KH QDWXUHV RI DQG WKH UHODWLRQVKLS EHWZHHQ PXVLF DQG ODQJXDJH FDQ EH H[DPLQHG
PRUH FORVHO\ WKURXJK WKH XVH RI DQ LQIRUPDWLRQ SURFHVVLQJ OLQJXLVWLF IUDPHZRUN ,Q
SDUWLFXODU WKH XVH RI WKLV IUDPHZRUN KHOSV WR FODULI\ DVSHFWV RI OLQJXLVWLF PHWKRGRORJ\ DQG
WR WHVW KRZ IDU PXVLF DQG ODQJXDJH DQDORJLHV FDQ EH SXVKHG
*UDPPDUV DUH D SUHFLVH DQG IRUPDO ZD\ RI GHVFULELQJ VWUXFWXUH DQG UHJXODULWLHV LQ
OLQJXLVWLF DQG PXVLFDO V\VWHPV DQG RI GHVFULELQJ DVSHFWV RI FRPSHWHQFH /LQJXLVWLF DQG
PXVLFDO JUDPPDUV VKDUH VRPH IHDWXUHV DQG GLIIHU LQ RWKHUV 6LPLODULWLHV LQFOXGH WKH QRWLRQV
RI GHHS DQG VXUIDFH VWUXFWXUH YDULDWLRQ UHODWHG WR VWUXFWXUH KLHUDUFKLHV RI UXOHV UXOH
FRQIOLFWV DQG VROXWLRQV DQG WKH QHHG LQ JHQHUDO IRU FRQWH[W VHQVLWLYH UXOHV %HFDXVH RI

WKH GLIIHUHQFHV LQ WKH IXQFWLRQV RI ODQJXDJH DQG PXVLF WKH GHJUHH RI LPSRUWDQFH RI ZHOO
IRUPHGQHVV YHUVXV SUHIHUHQFH LQ PXVLFDO JUDPPDUV LV D WRSLF IRU IXUWKHU UHVHDUFK
7KH JUDPPDU IRU %DOLQHVH NRWHNDQ SUHVHQWHG LQ WKLV VWXG\ H[KLELWV IHDWXUHV WKDW DUH
VLPLODU WR RWKHU PXVLFDO JUDPPDUV 7KH V\VWHP FDQ EH GHVFULEHG DV D KLHUDUFK\ RI
FRQVWUDLQWV IURP JOREDO WHQGHQFLHV WR VSHFLILF UXOHV IRU YDULRXV W\SHV RI NRWHNDQ ,Q
DGGLWLRQ WKHUH DUH GHHS DQG VXUIDFH VWUXFWXUHV YDULDWLRQ UHODWHG WR VWUXFWXUH UDQNHG RU
SUHIHUHQFH UXOHV VSDWLRPRWRU FRQVLGHUDWLRQV DQG WKH QHHG IRU FRQWH[WVHQVLWLYH UXOHV
7KH VWUXFWXUH RI SRORV DQG VDQJVLK SDUWV DV LQGLYLGXDO OLQHV FDQ EH GHVFULEHG E\ FRQWH[W
IUHH SKUDVH VWUXFWXUH UXOHV 7KH UHODWLRQVKLS EHWZHHQ SRORV DQG VDQJVLK LV GHVFULEHG E\
WUDQVIRUPDWLRQV 7KH UXOHV SUHVHQWHG DSSO\ WR NRWHNDQ ZKHQ LW LV VWDEOH 5XOHV DUH QHHGHG
WR GHVFULEH NRWHNDQ ZKHQ LW LV PRYLQJ DQG WR GHVFULEH RWKHU DVSHFWV RI YDULDWLRQ 7KH
JUDPPDU SUHVHQWHG WKHQ LV D VWDUWLQJ SRLQW IRU D FRPSOHWH JUDPPDU RI %DOLQHVH NRWHNDQ
5()(5(1&(6
%DLO\ -  0XVLF 6WUXFWXUH DQG +XPDQ 0RYHPHQW ,Q 3 +RZHOO  &URVV 	 5
:HVW (GV 0XVLFDO 6WUXFWXUH DQG &RJQLWLRQ SS  /RQGRQ 	 2UODQGR
)/ $FDGHPLF 3UHVV ,QF
%DURQL 0 'DOPRQWH 5 	 -DFRERQL '  7KHRU\ DQG $QDO\VLV RI (XURSHDQ
0HORG\ ,Q $ 0DUVGHQ 	 $ 3RSOH (GV &RPSXWHU 5HSUHVHQWDWLRQV DQG 0RGHOV
LQ 0XVLF SS  6DQ 'LHJR &$ $FDGHPLF 3UHVV ,QF
%HFNHU  	 %HFNHU $  $ *UDPPDU RI WKH 0XVLFDO *HQUH 6UHSHJDQ -RXUQDO RI
0XVLF 7KHRU\  
%HFNHU - 	 %HFNHU $  $ 0XVLFDO ,FRQ 3RZHU DQG 0HDQLQJ LQ -DYDQHVH
*DPHODQ 0XVLF ,Q: 6WHLQHU (G 7KH 6LJQ LQ 0XVLF DQG /LWHUDWXUH SS 
 $XVWLQ 8QLYHUVLW\ RI 7H[DV 3UHVV
%HUQVWHLQ /  7KH 8QDQVZHUHG 4XHVWLRQ &DPEULGJH 0$ +DUYDUG 8QLYHUVLW\
3UHVV
%KDUXFKD -  086$&7 $ &RQQHFWLRQLVW 0RGHO RI 0XVLFDO +DUPRQ\ ,Q
6FKZDQDXHU 60 	 /HYLWW '$ (GV 0DFKLQH 0RGHOV RI 0XVLF SS 
&DPEULGJH 0$ 7KH 0,7 3UHVV
%ODFNLQJ   7RQDO RUJDQL]DWLRQ LQ WKH PXVLF RI WZR 9HQGD LQLWLDWLRQ VFKRROV
(WKQRPXVLFRORJ\  ,
%ODFNLQJ -  +RZ PXVLFDO LV PDQ" 6HDWWOH :$ 8QLYHUVLW\ RI :DVKLQJWRQ 3UHVV
%ODFNLQJ -  7KH 3UREOHP RI (WKQLF 3HUFHSWLRQV LQ WKH 6HPLRWLFV RI 0XVLF ,Q
: 6WHLQHU (G 7KH 6LJQ LQ 0XVLF DQG /LWHUDWXUH SS  $XVWLQ
8QLYHUVLW\ RI 7H[DV 3UHVV
&DPLOOHUL /  &RPSXWDWLRQDO 7KHRULHV RI 0XVLF 7KHRUHWLFDO DQG $SSOLFDWLYH
,VVXHV ,Q $ 0DUVGHQ 	 $ 3RSOH (GV &RPSXWHU 5HSUHVHQWDWLRQV DQG 0RGHOV
LQ 0XVLF SS  6DQ 'LHJR &$ $FDGHPLF 3UHVV ,QF
&DSZHOO &  7KH 0XVLF RI ,QGRQHVLD ,Q % 1HWWO & &DSZHOO :RQJ 7 7XULQR
3 %RKOPDQ (GV ([FXUVLRQV LQ :RUOG 0XVLF SS  (QJOHZRRG &OLIIV
1- 3UHQWLFH+DOO ,QF
&HOFH0XUFLD 0 	 /DUVHQ)UHHPDQ '  7KH *UDPPDU %RRN &DPEULGJH 0$
1HZEXU\ +RXVH

&KRPVN\ 1  6\QWDFWLF 6WUXFWXUHV 7KH +DJXH 0RXWRQ
&KRPVN\ 1  2Q &HUWDLQ )RUPDO 3URSHUWLHV RI *UDPPDUV ,QIRUPDWLRQ DQG
&RQWURO 
&KRPVN\ 1  $VSHFWV RI WKH 7KHRU\ RI 6\QWD[ &DPEULGJH 0$ 0,7 3UHVV
&KRPVN\ 1 	 +DOOH 0  7KH 6RXQG 3DWWHUQ RI (QJOLVK 1HZ <RUN +DUSHU 	
5RZ
&RSH '  $ &RPSXWHU 0RGHO RI 0XVLF &RPSRVLWLRQ ,Q 6FKZDQDXHU 60 	
/HYLWW '$ (GV 0DFKLQH 0RGHOV RI 0XVLF SS  &DPEULGJH 0$
7KH 0,7 3UHVV
&URVV   0XVLF DQG &KDQJH 2Q WKH (VWDEOLVKPHQW RI 5XOHV ,Q 3 +RZHOO 
&URVV 	 5 :HVW (GV 0XVLFDO 6WUXFWXUH DQG &RJQLWLRQ SS  2UODQGR
$FDGHPLF 3UHVV ,QF
'DQQHQEHUJ 5 %  0XVLF 5HSUHVHQWDWLRQ ,VVXHV 7HFKQLTXHV DQG 6\VWHPV
&RPSXWHU 0XVLF -RXUQDO  
'LHWHULFK 7  0D\ 7KH 2ULJLQ RI $X[LOLDU\ 'R 3DSHU SUHVHQWHG DW WKH PHHWLQJ RI
WKH 1DWXUDO /DQJXDJH :RUNLQJ *URXS 3RUWODQG 6WDWH 8QLYHUVLW\ 3RUWODQG 25
'RZOLQJ : - 	 +DUZRRG ' /  0XVLF &RJQLWLRQ 2UODQGR )/ $FDGHPLF
3UHVV ,QF
)HOG 6  /LQJXLVWLF 0RGHOV LQ (WKQRPXVLFRORJ\ (WKQRPXVLFRORJ\  
)URPNLQ 9 	 5RGPDQ 5  $Q ,QWURGXFWLRQ WR /DQJXDJH WK HG 2UODQGR )/
+ROW 5LQHKDUW DQG :LQVWRQ ,QF
*DUGQHU +  )UDPHV RI PLQG 7HQWK$QQLYHUVDU\ (GLWLRQ 1HZ <RUN %DVLF
%RRNV $ GLYLVLRQ RI +DUSHU &ROOLQV 3XEOLVKHUV
*LDXTXH * 6  )RUHLJQ /DQJXDJH $FTXLVLWLRQ DQG WKH 6WXG\ RI 0XVLF (5,&
'RFXPHQW 5HSURGXFWLRQ 6HUYLFH 1R ('  
*RQ]DOH] 5 & 	 7KRPDVRQ 0 *  6\QWDFWLF 3DWWHUQ 5HFRJQLWLRQ 5HDGLQJ
0$ $GGLVRQ:HVOH\ 3XEOLVKLQJ &R
*ULFH 3  /RJLF DQG &RQYHUVDWLRQ ,Q 3 &ROH 	 - 0RUJDQ (GV 6\QWD[ DQG
6HPDQWLFV SS  1HZ <RUN $FDGHPLF 3UHVV ,QF

+RZHOO 3 &URVV , 	 :HVW 5 (GV  0XVLFDO 6WUXFWXUH DQG &RJQLWLRQ
2UODQGR )/ $FDGHPLF 3UHVV ,QF
+XJKHV ' :  'HHS 6WUXFWXUH DQG 6XUIDFH 6WUXFWXUH LQ -DYDQHVH 0XVLF $
*UDPPDU RI *HQGKLQJ /DPSDK (WKQRPXVLFRORJ\  
+XJKHV ' :  *UDPPDUV RI 1RQ:HVWHUQ 0XVLFV $ 6HOHFWLYH 6XUYH\ ,Q 3
+RZHOO ,&URVV 	 5 :HVW (GV 5HSUHVHQWLQJ 0XVLFDO 6WUXFWXUH SS 
 6DQ 'LHJR $FDGHPLF 3UHVV
-RKQVRQ/DLUG 3 1  -D]] ,PSURYLVDWLRQ $ 7KHRU\ DW WKH &RPSXWDWLRQDO /HYHO ,Q
3 +RZHOO , &URVV 	 5 :HVW (GV 5HSUHVHQWLQJ 0XVLFDO 6WUXFWXUH SS 
 6DQ 'LHJR $FDGHPLF 3UHVV
.HLOHU $ 5  %HUQVWHLQ
V 7KH 8QDQVZHUHG 4XHVWLRQ DQG WKH 3UREOHP RI 0XVLFDO
&RPSHWHQFH 0XVLFDO 4XDUWHUO\  
a .HLOHU $ 5  7ZR 9LHZV RI 0XVLFDO 6HPLRWLFV ,Q : 6WHLQHU (G 7KH 6LJQ LQ
0XVLF DQG /LWHUDWXUH SS  $XVWLQ 8QLYHUVLW\ RI 7H[DV 3UHVV
.HQVWRZLF] 0 	 .LVVHEHUWK &  *HQHUDWLYH 3KRQRORJ\ 1HZ <RUN $FDGHPLF
3UHVV ,QF
.LSSHQ 	 %HO %  0RGHOOLQJ 0XVLF ZLWK *UDPPDUV )RUPDO /DQJXDJH
5HSUHVHQWDWLRQ LQ WKH %RO 3URFHVVRU ,Q $ 0DUVGHQ 	 $ 3RSOH (GV &RPSXWHU
5HSUHVHQWDWLRQV DQG 0RGHOV LQ 0XVLF SS  6DQ 'LHJR &$ $FDGHPLF
3UHVV ,QF
/HPDQ 0  $UWLILFLDO 1HXUDO 1HWZRUNV LQ 0XVLF 5HVHDUFK ,Q $ 0DUVGHQ 	 $
3RSOH (GV &RPSXWHU 5HSUHVHQWDWLRQV DQG 0RGHOV LQ 0XVLF SS  6DQ
'LHJR &$ $FDGHPLF 3UHVV ,QF
/HYPDQ %  7KH *HQHVLV RI 0XVLF DQG /DQJXDJH (WKQRPXVLFRORJ\  
/HUGDKO ) 	 -DFNHQGRII 5  $ *HQHUDWLYH 7KHRU\ RI 7RQDO 0XVLF &DPEULGJH
0$ 7KH 0,7 3UHVV
/HYLWW '  $ 5HSUHVHQWDWLRQ IRU 0XVLFDO 'LDOHFWV ,Q 6 6FKZDQDXHU 	 ' /HYLWW
(GV 0DFKLQH 0RGHOV RI 0XVLF SS  &DPEULGJH 0$ 7KH 0,7
3UHVV
/LEHUPDQ 0 	 3ULQFH $  2Q 6WUHVV DQG /LQJXLVWLF 5K\WKP /LQJXLVWLF ,QTXLU\


/RQJXHW+LJJLQV +&  7KH 3HUFHSWLRQ RI 0HORGLHV ,Q 6 6FKZDQDXHU 	 '
/HYLWW (GV 0DFKLQH 0RGHOV RI 0XVLF SS  &DPEULGJH 0$ 7KH
0,7 3UHVV
/\RQV -  ,QWURGXFWLRQ WR 7KHRUHWLFDO /LQJXLVWLFV 1HZ <RUN &DPEULGJH
8QLYHUVLW\ 3UHVV
0DUVGHQ $ 	 3RSOH $  ,QWURGXFWLRQ 0XVLF &RPSXWHUV DQG $EVWUDFWLRQ ,Q $
0DUVGHQ 	 $ 3RSOH (GV &RPSXWHU 5HSUHVHQWDWLRQV DQG 0RGHOV LQ 0XVLF SS
 6DQ 'LHJR &$ $FDGHPLF 3UHVV ,QF
0F3KHH &  0XVLF LQ %DOL 1HZ +DYHQ &7 <DOH 8QLYHUVLW\ 3UHVV
1DWWLQJHU - 	 'H&DUULFR -  /H[LFDO 3KUDVHV DQG /DQJXDJH 7HDFKLQJ 2[IRUG
2[IRUG 8QLYHUVLW\ 3UHVV
1HWW %  ,QWURGXFWLRQ 6WXG\LQJ 0XVLFV RI WKH :RUOG
V &XOWXUHV ,Q % 1HWWO &
&DSZHOO  :RQJ 7 7XULQR 3 %RKOPDQ (GV ([FXUVLRQV LQ :RUOG 0XVLF SS
 (QJOHZRRG &OLIIV 1- 3UHQWLFH+DOO ,QF
1RUG / .UXFNHQEHUJ $ 	 )DQW *  6RPH 7LPLQJ 6WXGLHV RI 3URVH 3RHWU\ DQG
0XVLF 6SHHFK &RPPXQLFDWLRQ  
3HUOPDQ $ 0 	 *UHHQEODWW '  0LOHV 'DYLV 0HHWV 1RDP &KRPVN\ 6RPH
2EVHUYDWLRQV RQ -D]] ,PSURYLVDWLRQ DQG /DQJXDJH 6WUXFWXUH ,Q : 6WHLQHU (G
7KH 6LJQ LQ 0XVLF DQG /LWHUDWXUH SS  $XVWLQ 8QLYHUVLW\ RI 7H[DV
3UHVV

 3RZHUV + 6  /DQJXDJH PRGHOV DQG PXVLFDO DQDO\VLV (WKQRPXVLFRORJ\  
5DGIRUG $  7UDQVIRUPDWLRQDO *UDPPDU $ )LUVW &RXUVH 1HZ <RUN &DPEULGJH
8QLYHUVLW\ 3UHVV
5DKQ -  $ 7KHRU\ IRU $OO 0XVLF 3UREOHPV DQG 6ROXWLRQV LQ WKH $QDO\VLV RI 1RQ
:HVWHUQ )RUPV 7RURQWR 8QLYHUVLW\ RI 7RURQWR 3UHVV
5RDGV &  *UDPPDUV DV 5HSUHVHQWDWLRQV IRU 0XVLF ,Q & 5RDGV 	 - 6WUDZQ
(GV )RXQGDWLRQV RI &RPSXWHU 0XVLF SS  &DPEULGJH 0$ 7KH
0,7 3UHVV
6DJL 0 	 9LWDQ\L   ([SHULPHQWDO UHVHDUFK LQWR PXVLFDO JHQHUDWLYH DELOLW\ ,Q
- 6ORERGD (G *HQHUDWLYH 3URFHVVHV LQ 0XVLF SS  2[IRUG
&ODUHQGRQ 3UHVV

6ORERGD - $  7KH 0XVLFDO 0LQG 7KH FRJQLWLYH SV\FKRORJ\ RI PXVLF 1HZ <RUN
2[IRUG 8QLYHUVLW\ 3UHVV
6WLOOLQJV 1 )HLQVWHLQ 0 *DUILHOG -/ 5LVVODQG (/ 5RVHQEDXP '$ :HLVOHU 6(
	 %DNHU:DUG / &RJQLWLYH 6FLHQFH $Q ,QWURGXFWLRQ &DPEULGJH 0$
7KH 0,7 3UHVV
6XQGEHUJ - )ULEHUJ $ 	 )U\GHQ /  &RPPRQ 6HFUHWV RI 0XVLFLDQV DQG
/LVWHQHUV $Q $QDO\VLVE\V\QWKHVLV 6WXG\ RI 0XVLFDO 3HUIRUPDQFH ,Q 3 +RZHOO
,&URVV 	 5 :HVW (GV 5HSUHVHQWLQJ 0XVLFDO 6WUXFWXUH SS  6DQ
'LHJR $FDGHPLF 3UHVV
6XQGEHUJ - 	 /LQGEORP %  *HQHUDWLYH WKHRULHV LQ ODQJXDJH DQG PXVLF
GHVFULSWLRQV &RJQLWLRQ  
6XQGEHUJ - 	 /LQGEORP %  *HQHUDWLYH 7KHRULHV IRU 'HVFULELQJ 0XVLFDO
6WUXFWXUH ,Q 3 +RZHOO ,&URVV 	 5 :HVW (GV 5HSUHVHQWLQJ 0XVLFDO
6WUXFWXUH SS  6DQ 'LHJR $FDGHPLF 3UHVV
7HQ]HU 0  %DOLQHVH 0XVLF 6HDWWOH :$ 8QLYHUVLW\ RI :DVKLQJWRQ 3UHVV
9LWDOH :  .RWHNDQ WKH WHFKQLTXH RI LQWHUORFNLQJ SDUWV LQ %DOLQHVH PXVLF
%DOXQJDQ  
:DUGKDXJK 5  $Q ,QWURGXFWLRQ WR 6RFLROLQJXLVWLFV &DPEULGJH 0$ %DVLO
%ODFNZHOO
:HVW 5 +RZHOO 3 	 &URVV ,  0RGHOOLQJ 3HUFHLYHG 0XVLFDO 6WUXFWXUH ,Q 3
+RZHOO ,&URVV 	 5 :HVW (GV 0XVLFDO 6WUXFWXUH DQG &RJQLWLRQ SS 
/RQGRQ 	 2UODQGR )/ $FDGHPLF 3UHVV ,QF
:HVW 5 +RZHOO 3 	 &URVV ,  0XVLFDO 6WUXFWXUH DQG .QRZOHGJH
5HSUHVHQWDWLRQ ,Q 3 +RZHOO , &URVV 	 5 :HVW (GV 5HSUHVHQWLQJ 0XVLFDO
6WUXFWXUH SS ,' 6DQ 'LHJR $FDGHPLF 3UHVV
:LJJLQV * 0LUDQGD ( 6PDLOO $ 	 +DUULV 0  $ )UDPHZRUN IRU WKH
(YDOXDWLRQ RI 0XVLF 5HSUHVHQWDWLRQ 6\VWHPV &RPSXWHU 0XVLF -RXUQDO  

:LQRJUDG 7  /LQJXLVWLFV DQG WKH FRPSXWHU DQDO\VLV RI WRQDO KDUPRQ\ -RXUQDO RI
0XVLF 7KHRU\ 




%RWWRP VWDII  SRNRN 7RS VWDII  NRWHNDQ 6WHP GRZQ  SRORV 6WHP XS  VDQJVLK




)LJXUH  ([DPSOH RINRWHNDQ DQG SRNRN
)LJXUH  3RORV SDUW RI RQFDQJRQFDQJDQ
)LJXUH  6DQJVLK SDUW RI RQFDQJRQFDQJDQ
)LJXUH  &RPSRVLWH RI SRORV DQG VDQJVLK LQ RQFDQJRQFDQJDQ
,6RXUFH 9LWDOH 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XUH  1RURW ILJXUDWLRQ
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)LJXUH  .RWHNDQ WHOX 6KDUHG QRWHV DUH PDUNHG

)LaXUH  .RWHNDQ WHOX ZLWK VDQJVLK EHORZ SRORV
W   W  M U a
)LaXUH  .RWHNDQ HPSDW SRORV
)LaXUH  .RWHNDQ HPSDW $SSOLFDWLRQ RI5!F UXOH IRU JHQHUDWLQJ VDQJVLK IURP SRORV
)LaXUH  .RWHNDQ HPSDW &RPSOHWH ILJXUDWLRQ WKDW UHVXOWV E\ DSSO\LQJ E!5 DQG D!G
UXOHV WR )LJXUH 
$33(1',;%
*OREDO 5XOHV
*5, 7KH SDUWV RI WKH HQVHPEOH FRLQFLGH DW VWUXFWXUDOO\ LPSRUWDQW SRLQWV 7KHVH
SRLQWV DUH PHWULFDOO\ VWURQJ SRLQWV
*5 0XVLFDO OLQHV DUH FRPSRVHG RI WRQHV WKDW DUH UHSHDWHG DGMDFHQW RU  VWHSV
DZD\
.RWHNDQ *HQHUDOL]DWLRQV
.*  $W VWUXFWXUDOO\ LPSRUWDQW SRLQWV LQ D SLHFH WKH NRWHNDQ PHHWV XS ZLWK LH
MRLQV DW WKH XQLVRQ RU RFWDYH ZLWK WKH FRUH 7KLV UXOH LV D VSHFLILF FDVH RI
*5,
.* 7KH NRWHNDQ VKRXOG VXUURXQG WKH QRWHV RI WKH FRUH PHORG\ )RU H[DPSOH
LI WKH FRUH PDNHV D MXPS XS WKH NRWHNDQ PRYHPHQW LV WR IROORZ LW XS ,I
WKH FRUH PRYHPHQW LV GRZQZDUG WKH NRWHNDQ ZLOO IROORZ LW GRZQZDUG
.* 7KH SRORV LV XVXDOO\ WKH SDUW RI WKH NRWHNDQ WKDW PHHWV XS ZLWK LH MRLQV DW
WKH XQLVRQ RU RFWDYH ZLWK WKH SRNRN DW VWUXFWXUDOO\ LPSRUWDQW EHDWV 7KLV
DIIHFWV WKH SRORVWRVDQJVLK UXOHV JLYHQ LQ 6HFWLRQ 
.* 7KH NRWHNDQ DV D OLQH LV FRQWLQXRXV LH WKHUH VKRXOG QRW EH EUHDNV LQ
VRXQG
5XOHV IRU 3RORV DQG 6DQJVLK DV ,QGLYLGXDO /LQHV
36/ , 1HYHU PRUH WKDQ  QRWHV DUH SOD\HG LQ D URZ LH ,  RU  QRWHV DUH SOD\HG
DQG WKHQ WKHUH PXVW EH D UHVW
36/ 2QO\ VLQJOH UHVWV DUH DOORZHG LH WKHUH DUH QHYHU  RU PRUH UHVWV LQ D URZ
36/ 1HYHU  QRWHV RI WKH VDPH SLWFK DUH SOD\HG LQ D URZ  RI WKH VDPH SLWFK
LQ D URZ LV DOVR UDUH
36/ 3LWFKHV RI WKH VFDOH DUH DGMDFHQW ZKHQ WHPSRUDOO\ DGMDFHQW ,I WKHUH LV D UHVW
LQ EHWZHHQ WKHQ WKH WRQHV GR QRW KDYH WR EH DGMDFHQW

/HW 36/  SRORV RU VDQJVLK OLQH
13  QRWH SKUDVH
5  UHVW
D  QRWH
E  DGMDFHQW QRWH WR D
3KUDVH 6WUXFWXUH 5XOHV IRU *HQHUDWLQJ 3RORV DQG 6DQJVLK /LQHV
36/ ! 5 13
13 ! D E D 5 13
3RORVO6DQJVLK 5HODWLRQVKLS
365 , 7KH SRORV SDUW LV EHORZ WKH VDQJVLK SDUW LH WKH VDQJVLK LV DERYH WKH SRORV
LQ SLWFK
365 7KH SRORV LV FRQVLGHUHG WKH VLPSOH SDUW WKDW WHQGV WR SOD\ RQ WKH EHDW
7KH VDQJVLK LV FRQVLGHUHG WKH GLIIHULQJ SDUW WKDW WHQGV WR SOD\RII WKH EHDW
2QFDQJRQFDQJDQ
 3RORV LV DOZD\V RQ WKH EHDW
 6DQJVLK LV DOZD\V RII WKH EHDW
/HW D  SRORV QRWH
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 5 ! E
1RURW
1  6DQJVLK LV DOZD\V DERYH SRORV
1 6DQJVLK LV DOZD\V DGMDFHQW WR SRORV
1 6DQJVLK DQG SRORV DQWLFLSDWH WKH QH[W FRUH QRWH   EHDWV DKHDG RI LW
/HW D  FRUH QRWH
E  KLJKHU DGMDFHQW QRWH WR D
F  QH[W FRUH QRWH
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67 , (YHU\ LQQHU SRORV  LQQHU VDQJVLK LH WKH PLGGOH VKDUHG QRWH LV SOD\HG LQ
XQLVRQ
67 :KHUHYHU WKHUH LV D UHVW LQ SRORV SOD\ WKH RXWHU VDQJVLK
/HW D  RXWHU SRORV
E  LQQHU SRORV PLGGOH QRWH RI  QRWH FHOO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( , (YHU\ ORZHU SRORV LV PDWFKHG E\ XSSHU VDQJVLK
( :KHUHYHU WKHUH LV D UHVW LQ SRORV SOD\ ORZHU VDQJVLK
( 3RORV LV DOZD\V EHORZ VDQJVLK
/HW D  RXWHU SRORV ORZHU
E  LQQHU SRORV XSSHU
F  XSSHU DGMDFHQW WR E
G  XSSHU DGMDFHQW WR F  XS IURP D
5  UHVW
SRORV ! VDQJVLK
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)LJXUH  ([FHUSW IURP %DULV
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